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PUBLISHER’S LETTER 


LED lighting for cars 
— it’s about time 


This month we feature a major article on using high 
brightness LEDs in cars. We have wanted to do this for 
some time but it is only recently that really bright 
LEDs have become available at reasonably cheap prices. 

In this article, we have majored on the Centre High 
Mount Stop Lamp (CHMSL) and stop lights, plus the 
so-called festoon lamps used for vehicle interiors. We 
would have liked to have taken the concept much 

further but you have to stop somewhere if you are ever 

oad going to publish. Fairly obviously, the bayonet lamp 
saieabhs could be modified to make a bayonet stop/tail light assembly and the 
smaller festoon LED assembly could be fitted with high-brightness amber LEDs to 
be fitted into traffic indicator repeater lights on the sides of cars. 

However, the broad thrust of the article is rear end collision avoidance. The 
extra stopping time given by LED stop lights could mean the difference between 
a severe collision with major damage and injuries and maybe no accident at all - 
just some fevered breathing afterwards. If you do nothing else, you probably 
should convert your own car’s centre high mount stop lamp to LED operation — it 
could save a life. 


Victoria to stop DIY mains wiring? 


This issue just won’t go away. A recent issue of the Melbourne Herald-Sun 
notes that “Electrical goods such as cabling, power points and safety switches 
will be banned from public sale under proposals to be presented to the State 
Government this week.” 

“Electricians, tired of having their lives endangered by “dodgy” cabling 
installed illegally by home handymen, have called for a new code of practice 
that would restrict the sale of cabling and switches to licensed operators”. 

In fact, the proposed code of practice is already part of a new Enterprise 
Agreement between the Victorian branch of the ETU and the National 
Electrical Contractors association. Isn’t that nice and cosy? This has nothing 
to do with safety. 

Electricians aren’t in danger from DIY wiring. Check the website of the 
Office of Chief Inspector: www.ocei.vic.gov.au and click on “incidents”. Not 
only does it show that fatalities over the last 10 years have been very low, it 
also shows that members of the public have very low fatalities. We doubt 
whether any electrician has ever been killed by DIY wiring. If an electrician 
is in danger, he shouldn’t be practising — he is not competent. 

In fact, I have seen plenty of dodgy wiring done by licensed contractors 
installing kitchens, dishwashers, air-conditioners and hot-water systems. 
DIY wiring is not a safety issue. In fact, if sales of cables, switches, etc are 
banned, safety will be prejudiced. Whereas before, if a power point or wall 
switch failed, the competent handyman would just replace it, now it is likely 
to be left in an unsafe state. And if an appliance cord frays, it will be left 
unsafe; if you can’t buy the cord, you can’t do the repair. 

And will all lighting stores close their doors? After all, most light fittings 
are fitted by home handymen, aren’t they? So if you have been quietly and 
happily doing your own 240VAC wiring up till now, you can forget it. We did 
mount a campaign to make it legal but apathy got in the way. Once again, if 
you’re not happy about this revolting development, contact your local MP 
and make a lot of noise. 

Finally, in an encouraging development, a group is being formed in 
Queensland to have the Electrical Safety Act changed or repealed. If you are 
a technician repairing anything from air-conditioners to sewing machines, 
computers or anything else powered by 240VAC, contact the AETA (All 
Electronic Technicians Association) by fax on 07 4093 9700 or email: 
cairnscomms@iprimus.com.au 


Leo Simpson 
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range of quality courses at prices that students will 
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MAILBAG 


Motherboard for a silent PC 

I have a brief response to the query 
by Peter Humphreys, in Mailbag, Oc- 
tober 2002 issue, for a silent personal 
computer. VIA make a fanless mother- 
board — the web address is: 
http://www.via.com.tw/en/ 
Digital%20Library/pr_luckystar.jsp 

To ensure complete quietness, a lin- 
ear power supply would be required 
as well. 

Geoff Perrin, 

via email. 


Nokia Datasuite is great 

After “bagging” Nokia in these col- 
umns some time ago for being unable 
to produce a decent comms suite at a 
reasonable price to go with their 
phones, I thought I must set the record 
straight now. 

I have just purchased their latest 
CDMA offering, the “6385” and I must 
say Iam impressed with the connec- 
tivity offered now. Everything works 
as expected, including infrared link- 
up with current versions of Windows. 
What’s more, the software is available 
free to download from their website. 
And to top it all, all the gadgetry, 
including car kits from the 5100 and 
6100 series can be used as well. Good 
one, Mr Nokia. 

Horst Leykam, via email. 


Multi-sport scoreboard wanted 

After spending a winter struggling 
with rusty steel number plates hang- 
ing on bent nails (Footy scoreboard), I 
started dreaming about an electronic 
scoreboard, Suddenly, it was cricket 
season — back to the drawing board! 
So how about a multi-sport scoreboard 
project ? 

Many features are common to all 
sports but a modular approach would 
allow it to be configured to suit. Fea- 
tures needed would include large char- 
acter displays, optional multiple dis- 
plays, programmable control unit, 
timer/clock function, IR remote con- 
trol and team ID display. 

There must be thousands of sport- 
ing clubs: cricket, soccer, footy, bowls, 
etc all with this need but which can- 
not afford a commercial unit. You 
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could start with a single-character dis- 
play with a simple rotary switch. 
Martyn Davison, 
Paynesville, Vic. 
Comment: how about it readers? Get 
your thinking caps on. 


Shamrock monitors 
not popular 

I read Serviceman’s Log in the De- 
cember 2002 issue with some bad 
memories of the same situation I was 
in with a Shamrock monitor. A lot of 
the older computer monitors use 
Shamrock circuits. We had a few wait- 
ing for the scrap heap. I emailed the 
company that made these boards and 
asked if we could acquire a circuit 
diagram in Australia. They responded 
with “No, we do not give out circuit 
diagrams”! 

I could not believe this response. I 
work at a TV station and we can usu- 
ally source a diagram for just about 
anything, either from the manufac- 
turer or good ol’ High Country Serv- 
ice. Needless to say these monitors 
did go to the scrap heap and we have 
not bought anything with their logo 
on it again! 

Jamie Marschke, 

Coffs Harbour, NSW. 


Out-of-date website 

Could you tell me why your website 
is so out of date? I went there recently 
for information on the December 2002 
issue and the “current issue” displayed 
on the opening page was July 2002. 
Hardly current! 

Can’t you guys spend a bit of time 
and fix it? You refer readers to the site 
for software and PC boards and so on 
but that’s not much use if we have to 
wait months for them. 

J. S., via email. 

Comment: the www.siliconchip.com.au 
website is updated at least once a 
month, usually just after the issue goes 
to the press. Where necessary, (eg, to 
repair faulty links, etc), updates are 
done even more regularly. Because 
our website is operated “in house” we 
can make changes almost immedi- 
ately. 

We get this “out of date” comment 





quite regularly and invariably when 
we contact the writer, he or she doesn’t 
realise their computer is caching 
websites — not just ours but every one 
they visit. Or even worse, the person 
has installed web “go-fast” software 
which often does the same thing (but 
worse). 

The answer is simply to hit your 
browser’s refresh button on a regular 
basis. Having said that, we do appre- 
ciate feedback if you do find an error, 
broken link, etc. 


Queensland licences 
in the police state 

Welcome to police state, Queensland. 
I waded through the many pages of 
officialspeak on www.eso.qld.gov.au 
as referred to in the Publisher’s Let- 
ters on January and February 2003. I 
did confirm that mere mortals, ie, non 
electrical workers, are still allowed to 
insert or remove 3-pin plugs and re- 
place faulty light globes. Other than 
that, I am at a loss to understand if 
they have really changed. I have a 
restricted licence that allows me to 
work on medical and electronic equip- 
ment. 

Last week, I assisted a licenced elec- 
trical contractor with the repair of a 
portable compressor with a capacitor- 
start/capacitor-run single phase mo- 
tor. He had absolutely no idea what 
function the capacitors filled, apart 
from “they help the motor start”. He 
was unable to test the capacitors for 
low capacitance or leakage and had 
no idea what sort of capacitor to get to 
replace the one that proved faulty. 
This is not only sad but downright 
scary. 

I have worked in radio (including 
high-powered transmitters), the power 
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generation industry and in medical 
electronics; most of this experience 
was overseas. According to the 
Queensland electrical authority 
though, I am not competent to fit a 3- 
pin plug onto a portable appliance. 
What does a qualified person like 
myself do in Queensland? Drive a taxi? 

This makes me seriously consider 
returning overseas where technical 
expertise can actually gain you em- 
ployment. All this Labor Party 
sloganeering about “clever country” 
and “Queensland -Smart State” is to- 
tally the reverse of the legislation we 
get saddled with. It is no wonder that 
countries with more intelligent gov- 
ernments regularly outperform Aus- 
tralia. 

Keith Johnson, 

Brisbane, Qld. 


Schools caught in 
the legislation as well 

Irun my own consultancy business 
(The Computer Bloke) as well as be- 
ing the sole IT/Network administra- 
tor/PC support at a northern Gold 
Coast private college. 

As a result of the Publisher’s Letter 
in the January 2003 issue, I down- 
loaded the legislation, amendments 
and other forms from the ESO website 
and started reading. I very quickly 
dismissed my first impression of the 
editorial as a silly New Year joke and 
now suspect this is actually a case of 
farcical stupidity on behalf of the 
Queensland Government. 

As a computer consultant/repair 
person running my own business, I 
am breaking some law every time I 
open a PC case (Section 18(1)) to work 
on any components. Yet, as the IT/ 
network administrator of a private 
school, using the same tools, doing 
the same tasks, on the same equip- 
ment, the work I do is quite legal. Or 
am I missing some arcane point? That 
is, the school needs to be licenced as 
an electrical contractor. 

The implications of such a proposal 
are too monstrous to consider when 
the entire education system, both pub- 
lic and private, repair their own PCs. 
But then again, that can’t happen, as I 
am my own supervisor, and according 
to Section 41(1) (c) (amended) need to 
be personally licenced. 

This draconian legislation will not 
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further the notion of “the smart state” 
as frequently proposed by the Pre- 
mier. Smart businesses will move 
south, others will close their doors, 
all to the detriment of the state and 
ordinary Queenslanders. This legisla- 
tion will not save any extra lives. Edu- 
cation and training will. 

Although it would be presumptu- 
ous to think any revenue raised as a 
result of the licence fees would be 
used for such a purpose, there can be 
no other justification for this legisla- 
tion. Personally, I can’t see that hap- 
pening. I’m now seriously consider- 
ing moving back to Australia. 

Kris Zalkalns, MCSE, 

via email. 


Repairers going 
out of business 

I am writing in response to Paul 
Betterige’s letter in the February 2003 
issue. Paul seems to have confused 
the issue of being qualified to work in 
the electrical industry as a tradesman 
or technician, and being allowed to by 
virtue of buying, at some expense, 
membership of the Contractors’ Club. 
The point being, in Queensland at 
least, that if you are not a member of 
the club then you cannot carry out the 
business of electrical work. 

The membership of the Contractors 
Club has recently been dressed up in 
quasi-safety and consumer protection 
terms however the basic issue was 
that Contractors felt that there were 
too many people ‘back-yarding’ and 
competing ‘unfairly’ because they did 
not have the overheads of larger busi- 
nesses. This was spelled out to me by 
an employee of the Electrical Safety 
Office early in the ‘consultation’ proc- 
ess. Just by the way, I don’t see TETIA 
or TESA complaining about the 
issue... 

I have operated as an electronics 
repairer employing at one stage three 
technicians in a Queensland country 
town. I had $10M public liability in- 
surance, $30K of insurance on cus- 
tomers goods (2 - 3 times the average 
level of items under my control), Work- 
ers Compensation Insurance, Fire In- 
surance, Flood Insurance, Motor Ve- 
hicle Insurance, Electrical Workers Li- 
cences and all sorts of other guff to 
carry on business. 

On top of that, were I still in busi- 












The Tiger 
comes to 
Australia 


The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital /0, two UARTs, SPI, I°C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 



































Intelligent RS232 to RS485 


Converter 
The JED 995X is 
an opto-isolated 
standards conv- 
erter for 2/4 wire 
RS422/485 net- 
works. It has a 
built-in micro- 
processor controlling TX-ON, fixing Windows 
timing problems of PCs using RTS line control. 
Several models available, inc. a new DIN rail 
mounting unit. JED995X: $160+gst. 
Www.jedmicro.com.au/RS485.htm 
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$330 PC-PRO 





M Programmer 


This programmer plugs into a PC printer port and 
reads, writes and edits any 28 or 32-pin PROM. 
Comes with plug-pack, cable and software. 
Also available is a multi-PROM UV eraser with 
timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Lid 
173 Boronia Ri, Boronia, Victoria, 3156 
Ph. 03 8762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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ness, I would now have to greatly 
increase my insurance levels (the ESO 
seems to feel that one size, large, fits 
all). 

I gave up the unequal struggle 
against costs some five years ago and 
sold the business. My successor ran 
on until the end of last year. Faced 
with increasing his insurances to lev- 
els way out of proportion with the 
size of his turnover and paying for a 
Contractors’ Licence he too has given 
up and shut down. By the way, I don’t 
do repairs for anybody any more. 

David Pennycuick, 

via email. 


An electrician’s view 

After reading the January editorial, 
I felt I would be letting myself and 
other electricians down if! didn’t make 
an effort to state my case over both the 
implications that electricians are 
somehow working in collaboration 
with bureaucracy to force electronic 
repair businesses to shut up shop, and 
that technicians are smarter cookies 
than electricians. 

I have been disappointed with the 
way your editorials have covered this 
licensing issue over the last couple of 
years, and fellow sparkies have agreed 
with me. You make a few unquantified 
statements regarding the impact of 
these requirements but it remains to 
be seen how things really pan out. 
Believe me, we are all in the same 
boat when it comes to having more 
and more rules, regulations, fees, 
charges and the rest imposed on us. 

I sometimes think that Governments 
are trying to force small businesses 
out of existence with new and addi- 
tional costs and requirements. But 
what the Government is requiring of 
electronic and appliance repair shops 
is what has been required of us in the 
electrical trade for years and the bur- 
den is increasing. 

Peter Cairns, via email. 


Quiescent current trimpot 
should be fail-safe 

I am writing concerning the new 
SC480 power amplifier featured in the 
January & February 2003 issues. In 
regards to the trimpot (VR1) which 
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sets the quiescent current of this and 
many other amplifier designs, there is 
no “safety valve” if this goes open- 
circuit. Fitting a fixed resistor of suit- 
able value in parallel with the trimpot 
stops the output stage from having no 
control of quiescent current whatso- 
ever, usually taking out a pair of out- 
put transistors, at least. 

Commenting on the ETI480 in gen- 
eral, I’ve used it in many general pur- 
pose applications and never had it 
oscillate. Attention to proper earthing 
procedures and layout produces a very 
stable unit. 

The ETI480 module can be run from 
+63V to give much more grunt than 
originally designed (into 4Q too!) with 
some tweaking and appropriately sub- 
stituted devices. How’s does the SC480 
go on higher supplies? Yeah, I know, 
“you don’t recommend it” but if you 
start from scratch with new devices, 
not reusing the old 2N3055s, why not? 

Brad Sheargold, 

via email. 

Comment: VR1 is fail-safe. If the wiper 
goes open circuit or the pot itself goes 
open-circuit, Q7 is biased into full 
conduction. This drops the bias on 
the output transistors and reduces the 
output stage quiescent current to near 
zero. In fact, the same comment ap- 
plies to the ETI480 circuit. 

Stability is a relative thing - we’ll 
bet that many of the ETI480 amps you 
thought were stable were in fact prone 
to parasitic oscillation at 10MHz or 
above — you just never observed it. 

As you predict, there is no way we 
would recommend an increase in sup- 
ply to the SC480. You will probably 
get away with it when driving resistive 
loads but as soon as you start driving 
complex loudspeaker loads, the out- 
put transistors will be taken far in 
excess of the SOAR ratings and you 
will pop ‘em. 


Don’t use WD-40 on 
noisy volume controls 

I refer to the “tip” on curing noisy 
volume controls in the “Ask SILICON 
CHIP” pages of the October 2002 issue, 
in which the writer is a proponent of 
the WD-40 school of electrical fix- 
alls. Spraying a highly flammable re- 


sidual liquid in an area where there is 
a high likelihood of arcing switch con- 
tacts (ie, the back of an old pot) is a 
recipe for disaster. I have seen many 
efforts by WD-40 jockeys, spraying 
entire amplifier chassis, TV PC boards 
and my favourite, the mechanism ofa 
VCR. 

WD-40 is for loosening rusty nuts 
in the engine bay of Dad’s Holden, not 
for electronic switch, wiper or pot 
cleaning. There are plenty of far supe- 
rior products that spring to mind, the 
most useful being CRC2-26 which, by 
the way, is not flammable, non-dam- 
aging to plastic or rubber, doesn’t at- 
tract dust and smells a lot nicer. 

Please don’t publish such “tips” as 
they only encourage people to squirt 
the wretched stuff into the innards of 
anything electronic that isn’t work- 
ing. 

John, via email. 


Move to stop DIY wiring 

I thought I’d let you know that my 
“rights” are under threat once again. I 
read in the Sunday edition of the “Her- 
ald-Sun” (dated 26/1/03 on page 30) 
under the title of “Union Bid To Switch 
Off DIY” that the electrical union 
wants to outlaw the sale of power 
points, cabling and safety switches 
from public sale. Is this all they want 
to ban? 

Below is a copy of the text as printed: 
“Electrical goods such as cabling, 
power points and safety switches will 
be banned from public sale under pro- 
posals to be presented to the State 
Government this week. 

Electricians, tired of having their 
lives endangered by “dodgy” cabling 
installed illegally by home handymen, 
have called for a new code of practice 
that would restrict the sale of cabling 
and switches to licensed operators. 

Electrical Trades chief Dean Mighell 
said the proposed code of practice 
was already part of a new Enterprise 
Agreement between the Victorian 
branch of the ETU and the National 
Electrical Contractors association. 

The Union has met with Victoria’s 
chief electrical inspector and this week 
will seek support for the code from the 
State government. 

Mr Mighell said electrical whole- 
salers and hardware stores which sold 
specialist electrical parts to the public 
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were ignoring their duty of care.” 

Is this another Labor government/ 
union ploy to seal the closed shop 
approach on a protected industry? Are 
they so desperate for a dollar that they 
want to seal up the market place so we 
treat them as gods? That’s what they 
will be when you phone them up and 
ask to have a faulty power point re- 
placed. We will all be put into a queue 
depending on how much work we 
give them or are prepared to pay. 

As arepairer of electrical/electronic 
equipment, I occasionally require 
items from these businesses to com- 
plete repairs. I use an assortment of 
parts which can only come from elec- 
trical wholesalers. Are they going to 
stop me from earning an honest dol- 
lar? 

I don’t advocate the illegal wiring 
of buildings but common sense must 
prevail when we look at the big pic- 
ture. 

Name supplied but withheld 
at writer’s request. 


Contractor licences 
in Queensland 

Thank you for bringing to the In- 
dustry’s attention the issue of ‘Con- 
tractor Licensing’ for appliance repair- 
ers, in the January 2003 Publisher’s 
Letter. Our Association understands 
your concerns. There are many facets 
to this debate and I am sure it will 
divide opinion in Queensland as well 
as the rest of the Australian States! 

Unfortunately, the Electronics In- 
dustry in Australia, both Manufactur- 
ing/Supply and the Service/Repair 
side has no single, united voice. The 
closest we ever came to a single voice 
was the Australian Council of Elec- 
tronics Associations (ACEA) which, 
although still an entity, is in a state of 
limbo due to lack of unanimous sup- 
port in the Service sector (and we had 
not even started on the manufacturing 
sector)! 

Due to this lack of unanimity and 
the diversified nature of the industry, 
it is very difficult to access the opin- 
ion and input of the many people 
involved (and let us just talk about the 
Service Industry here). Thousands of 
Australians beaver away at repairs 
having absolutely no idea of what oth- 
ers are doing and what commonalities 
they share. The CETA Information List 
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(CINLIST) has made some inroads into 
bringing these people into contact al- 
though it does suffer from the ano- 
nymity of a List Server. 

In the issue of the introduction of 
Contractor Licensing for Repairers in 
Queensland, the case for this was put 
through the Queensland Electrical 
Safety Office as you are aware and, as 
you have commented in SILICON CHIP, 
was open for discussion for many 
months before the legislation was en- 
acted. As a Trade Association, we at 
CETA (Certified Electronic Techni- 
cians Association) received very little 
comment on this issue even though 
we brought it to the attention of our 
members over the same long period. 

I’m afraid that we can only blame 
ourselves for this appalling situation 
in the Electronics Industry and until 
we can learn to get on together and 
take a united approach to the obsta- 
cles and decisions that affect us, I’m 
afraid that things will only get worse, 
not better. 

Martin Shepherd, 

Executive Officer, CETA. 


BBC still broadcasts 
shortwave 

I was amazed to learn from the De- 
cember 2002 article on receiving sat- 
ellite TV that “the BBC no longer trans- 
mits on shortwave” as I listen to them 
almost every night. While it’s true that 
they’ve cut back on shortwave in re- 
cent years, choosing to reach audi- 
ences via broadcast FM, AM or stream- 
ing Internet audio, they do broadcast 
comprehensively via shortwave. 
There’s a listing at: 
http://www.bbc.co.uk/worldservice/ 
schedules/frequencies/index.shtml 

I’m sure that shortwave enthusiasts 
are looking forward to the launch of 
DRM which promises high quality dig- 
ital audio over shortwave. See http:// 
www.drm.org/ for more information 
and downloadable software for de- 
coding. 

Peter Marks, via email. 


Degradation of CDs 

I note with interest the comments 
of your correspondent, John Tingle, 
about the degradation of CDs from 
storage problems and other damage, 
in the January 2003 issue. Some years 
ago, it came to my attention that it was 


the top or non-reading side of discs 
which was more prone to damage. 

In an effort to overcome deteriora- 
tion from ‘dulling’, scratching and 
chipping of the reflective layer, I de- 
veloped a self-adhesive label which 
covers the entire top side of the disc. 
Much work went into the design to 
come up with the right adhesive/stock 
combination to ensure that it was en- 
tirely inert and did no damage to the 
disc or degraded the sound or data 
quality in any way. As the labels are 
virtually non-removable, they also 
provide a bonus benefit of permanent 
security marking of any disc they are 
applied to. They have since been pat- 
ented. 

We sell hundreds of thousands per 
year into the video games and DVD 
hire industry but (not surprisingly) 
we cannot interest the record produc- 
ers in them. What we do find aston- 
ishing is that music retailers are al- 
most completely uninterested in stock- 
ing them, although they stock read- 
side protectors and scratch repair kits. 

Our protective covers have been fit- 
ted to discs for the last 10 years and 
not one is showing any signs of degra- 
dation. The material also stops the 
disc from sticking to the leaves in CD 
storage folders, a problem we have 
found in that type of storage. 

If any of your readers are interested 
in obtaining some covers, they are 
available from our web site at: 
www.disc-over.com.au 

A. Bryan Fricker, 

Managing Director, via email. 


ABC radio delay 
explained 

I noted the letter from a reader in 
the “Ask SILICON CHIP” pages of the 
January 2003 issue concerning the 1 
to 2-second delay between ABC TV 
sound and ABC Radio on Parliament 
broadcasts. Your response attributed 
the delay to propagation delays 
through the possibly long path that 
the signal has to travel. 

The delay is probably to do with the 
2-second delay that talkback radio sta- 
tions add to the transmitted signal. 
This is done so that the announcers 
have time to stop calls if they get 
abusive, without the abusive words 
being transmitted. 

Shuni Francis, via email. sc 
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The world’s first drivable fue 


General Motors has unveiled the Hy-wire 
concept car, the world’s first drivable vehicle that 
combines a hydrogen fuel cell with by-wire technology. 


The heart of the Hy-wire is an innova- 
tive “skateboard” chassis, which con- 
tains all of the sedan’s propulsion, trans- 
mission, steering and braking compo- 
nents within its 279mm high frame and 
provides a single electrical connection 
to the body. 

In essence, fuel cells enable a skate- 
board chassis and this flat plane pro- 
vides unprecedented freedom for de- 
signing the vehicle body. 
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Complementing this, the by-wire sys- 
tems allow a single docking connection 
between the skateboard chassis and 
the body, and this creates great oppor- 
tunities for reinventing the interior lay- 
out. 

Hy-wire was literally designed from 
the inside out, with form following func- 
tion. The flexibility of the chassis ac- 
commodates multiple interchangeable 
“snap on” body styles that can be cus- 


tomised to meet customers’ various life- 
styles. 


Fuel Cell Propulsion System 


Inside, between the aluminium beams 
of the skateboard chassis, GM engi- 
neers have integrated an impressive 
technology package. A 3-phase electric 
motor, mounted transversely, drives the 
front wheels via a single-stage plan- 
etary gear with a transmission ratio of 
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8.67:. It generates a maximum power of 
60kW and delivers a maximum torque 
of 215Nm. Maximum speed is 12,000 
rpm. 
The fuel cell stack consists of 200 
single fuel cells connected in series and 
is roughly the size of a PC tower. It is 
located in the rear of the skate- 
board chassis and is 
cooled using a con- 
ventional radiator. 
The stack, which 
operates under a 
pressure of 1.5- 
2.7 Bar, has a 
power density 
of 1.60kW/I 
and produces 
94kW continu- 
ously, with a 
peak power of 
129kW. This de- 
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livers between 125V and 200V DC, de- 
pending on the load. This is boosted to 
250-380V and then converted to 3- 
phase AC to drive the electric motor. 
Unlike other fuel cell vehicles, there is 
no battery in Hy-wire to provide extra 
power for peak loads. It uses only the 
fuel cell to provide power, thus simplify- 
ing the development and integration. 
The fuel cells obtain the hydrogen fuel 
from tanks mounted securely in the cen- 
tre of the skateboard. The three cylindri- 
cal compressed hydrogen storage tanks 
are made of carbon composite mate- 
rial, have a total weight of only 75kg and 
store a total of 2kg of gaseous hydro- 
gen at 350 Bar. 
Yes, you read that correctly — 350 Bar, 
about 5,000 pounds per square inch! 
Incidentally, the next stage of devel- 
opment will increase the tank pressure 
from the current 350 Bar to 700 Bar. 
GM and QUANTUM Fuel Systems 
ge Worldwide received 
certification from the top 
German safety 
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institute for a 700 Bar (10,000 psi) hyd- 
rogen storage system that could ulti- 
mately allow fuel cell vehicles to drive 
300 miles, depending on the storage 
volume. 


Drive-By-Wire, Brake- 
By-Wire, Steer-By-Wire, 
Docking Connection 


Developed by Swedish-based SKF, the 
“by-wire” technology enables all of Hy- 
wire’s major driver-control functions, in- 
cluding steering, accelerator and brakes, 
to be consolidated into a flexible, hand- 
controlled unit called the X-drive. 

It is similar to today’s advanced air- 
craft controls, where commands are 
transmitted digitally from the cockpit 
through electrical cables, or “by wire”, to 
the various parts of the plane. 

Hy-wire uses the same technology, 
allowing the driver to easily control the 
vehicle with either the right or left hand 
from the X-drive unit. Drivers also have 
the option of driving from the left or right 
driving position because the X-drive is 
located in a centre console that shuttles 
from left to right. 

Because it uses fully electronic con- 
nections and controls, the by-wire sys- 
tem simply plugs into the docking con- 
nections on the Hy-wire chassis. 

At the heart of the by-wire system are 
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smart electro-mechanical actuating The Hy-wire’s X-Drive replaces the 
units, which convert the driver's com- usual round steering wheel and pedals, 
mands from electronic signals to mo- giving drivers the option to brake and 
tion. The by-wire system also provides accelerate with either the right or left 
dynamic feedback to the driver via elec- hand. The driver accelerates by gently 
tronic signals. twisting either the right or left handgrip 
The advantages of by-wire technol- andbrakes by squeezing the handgrips. 
ogy in automobile applications include | The handgrips glide up and down for eS 
the elimination of steering columns and steering, somewhat different ZS N 
foot pedals and allows greater design than today’s vehicles Head Me 


£ 


‘ 


a 


freedom, simplified production of left where the steering 
and right-hand drive models and im- wheel revolves - 
proved passive safety for 


the driver. 
The elimination of 
mechanical and 
hydraulic link- 
ages saves 
weight and sim- 
plifies mainte- 
nance because gs 
there are fewer = 
moving parts that and vital 


. R : Es : 
can wear out. WS car functions and 
By-wire is more environ- ~~ s S pes 


mentally friendly because hy- > x oe side-to-side on a horizontal 


draulic fluids required for steering bar that stretches across the 
and braking are eliminated. Software full width of the vehicle. 

allows the driver to personalise the han- The steering system highlights 
dling characteristics of the vehicle by around a steering ie the basic functions of the by-wire 
adjusting the feel of steering, braking column. controls. A conventional vehicle uses 
and acceleration. Adjusting them is as The X-Drive also incorpo- a direct mechanical or hydraulic con- 
simple as loading a new program. rates an electronic monitor for rear-view _ nection between the driver's control de- 
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vice and the relevant component. For 
example, the commonly used rack-and- 
pinion steering system uses a small 
toothed wheel (the pinion) to engage 
the rack and to shift it left or right. Tie 
rods then carry the motion to the steer- 
ing arms at the wheel. 

By-wire technology, in contrast, trans- 
lates the driver's commands into elec- 
trical impulses. If the driver turns the 
handgrips of the X-Drive, sensors cap- 
ture this motion digitally and send a 
signal to an electrical motor that moves 
the steering rack as instructed. 

Acceleration is similar to the throttle 
on a motorcycle, except that a throttle 
cable does not mechanically activate 
the throttle valve of the power plant. The 
by-wire system transmits an electronic 
signal to the electric motor that drives 
the Hy-wire’s front wheels. 

Braking is achieved by squeezing ei- 
ther the left or right hand grip. Grip 
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Specifications: GM Hy-Wire 


Vehicle: 


Seating capacity: 
Fuel storage system: 


Length/diameter: 
Total capacity: 
Total weight: 

Fuel cell stack: 
Voltage: 
Length/width/height: 
Pressure: 
Continuous rating: 
Power density: 


Electrical traction system: 


Operating voltage: 
Maximum rating: 
Maximum torque: 
Maximum rpm: 
Transmission ratio: 
Total weight: 
Skateboard chassis: 


Body: 

Length: 
Vehicle weight: 
Wheel base: 


Fuel cell and by-wire technology; front-wheel drive, 
luxury sedan 

Five 

Three cylindrical high-pressure tanks of carbon 


composite material, mounted in the middle of the 
skateboard chassis 


1,161/241mm 

2kg 

75kg 

200 single fuel cells; connected in a series 
125-200 Volt 

472/251/496 mm 

1.5-2.7 Bar 

94kW, peak of 129kW 

1.60 kW/l, 0.94 kW/kg 


3-phase asynchronous electric motor with 
integrated power electronics and planetary gear 


250-380 Volt 
60kW 
215Nm 
12,000 
8.67:1 

92kg 


Length/width/height: 4,357/1,670/ 279mm 
Aluminium frame 


Steel and fibreglass 
5 metres 

1,900kg 

3,114mm 





MARCH 2003 11 





sensors determine how much hand 
pressure the driver is exerting and these 
transmit a signal which applies the 
brakes. 

The system, developed together with 
the Italian specialist, Brembo, works 
with conventional brake calipers but 
responds faster. 

Maximum reliability and safety are 
essential features of the data-transmis- 
sion system in by-wire control. All safety 
systems have built-in redundancy and 
a back-up power supply similar to those 
used in fly-by-wire systems. 


Body and Interior 


Since Hy-wire’s skateboard-like chas- 
sis contains all of the propulsion and 
control systems — a fuel cell and by- 
wire technology — designers were free 
to consider a number of body styles 
and interiors with what amounts to a 
fresh canvas to explore an endless 
range of possibilities for the body style 
and interior package. 

GM wanted an obvious transition 
from where vehicle design is now to 
where the technology could take it and 
intentionally designed a vehicle that 
will highlight the openness in the inte- 
rior and leave it to the occupant’s im- 
agination to consider the possibilities. 

The break with conventional auto- 
mobile architecture is obvious on the 
very first encounter with the car, which 
is 5-metres long, 1.87-metres wide and 
1.57-metres high. 

Glass is used extensively, giving 
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passers-by a full view inside and the 
passengers a perfect view of the world 
outside. 

The absence of a conventional en- 
gine means there is no need for a grille 
up front. So the question became what 
to do with the open front face where 
you’d typically put a grille. The design- 
ers chose to enclose it with glass, al- 
lowing the driver to have a view of the 
road ahead that has never been possi- 
ble before. 

You can see immediately that there 
is no engine at the front, the pedals and 
instrument panel are superfluous and 
the floor is flat from front to back. 

Hy-wire features large side windows 
and no B-pillars (the traditional post 
between the front and rear windows). 
The rear doors are hinged at the back, 
allowing the four doors to open very 
wide, providing very easy access. 

Anyone who accepts the invitation 
aboard can look forward to a comfort- 
able and exciting journey. Apart from 
the unmatched panoramic view for the 
driver and passengers and spacious 
interior, Hy-wire offers several other key 
features. 

The fuel cell and by-wire systems 
eliminate the need for a traditional en- 
gine bonnet and centre tunnel, result- 
ing in improved legroom. The lack of 
foot pedals means the driver is not 
restricted to a specific leg position. 


Flexibility 
The X-Drive can slide across for left 


or right side driving, emphasizing Hy- 
wire’s outstanding flexibility. 

Pressing a button on the X-Drive 
starts the Hy-wire vehicle. Buttons also 
engage the vehicle’s forward, reverse, 
and neutral drive conditions. 

The X-Drive attaches to a very light 
and transparent-looking centre console. 
Integrated in this console is a second 
15cm colour monitor which allows the 
driver to view radio controls, heating, 
ventilation, air conditioning and naviga- 
tion systems. 

The design team’s work was charac- 
terised by a feeling of freedom — free- 
dom, for example, to position the seats 
and control module where they wanted 
to, without any restrictions. 

They paid particular attention to the 
seats when developing the Hy-wire’s 
interior. 

The five-passenger vehicle has front 
and rear bucket seats; the centre rear 
seat folds up to create a table. 

Lightweight materials accentuate the 
vehicle’s openness, and the overall en- 
vironmental-friendly concept is ex- 
pressed by the choice of natural col- 
ours. 

The sporty yet elegant four-door ve- 
hicle has short overhangs, eight-spoke 
light-alloy wheels with 20-inch tyres in 
front, and 22-inch tyres in the rear. 

Cameras have replaced the rear-view 
mirrors and the headlamps and tail- 
lamps feature LED technology. This tech- 
nology allows the lamps to be pack- 
aged in a very small space. sc 
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Australia is a huge continent, SI 
by the vast Indian, peal pe ‘ 


you could be in very trouble. By 
fea Be 7 PETER HOLTHAM 


r ; Wwenty years ago you almost certainly would have held Personal Locator Beacons (PLBs). 
been in trouble. Rescuers might have searched for The oldest type of emergency beacon operates on 
days to find you — once they even knew you were 121.5MHz (Table 1). They were originally designed 
overdue. in the mid 1970s as ELTs for crashed aircraft. Nowa- 
Today the Cospas-Sarsat satellite system, set up by days there are about 600,000 low-cost EPIRBs 
Russia, Canada, France and the USA in 1982, takes much and PLBs also using this technology world- 
of the search out of search and rescue. wide. 
A constellation of satellites quickly detects sig- Designed for detection by search 
nals from emergency radio beacons and alerts _ aircraft not satellites, their simple 
search and rescue authorities around the world. ra analog signal doesn’t tell the rescue 


authorities who or what is in trou- 
ble, or exactly where the emergency 
is. What is worse, only about three 
in 100 alerts worldwide are genu- 
ine. 

Accidental or malicious activa- 
— tion, faults in the beacons, non- 
beacon transmissions on 121.5MHz, 


Since the system became fully operational in 
1985, 29 other countries, including Australia, 
have become involved and more than 11,000 
people have been rescued. Carrying an emer- hes 
gency beacon means you can be certain help (aE 
will be on its way when you need it. 

If you activate a beacon, it starts transmit- 
ting a low-power radio signal. Satellites in 
geostationary and low earth orbits pick up the even ‘hard’ landings by aircraft with G- 
signal and relay it to ground receiving stations, switch activated ELTs cause the rest. 
called Local User Terminals (LUTs). The LUTs But each alarm must be tracked to its 
locate the beacon position and pass it to Mission source, wasting the time and resources of 
Control Centres (MCCs) which coordinate the search and rescue teams. Because the false 
search and rescue effort (Fig.1). alarm rate is so high, Cospas-Sarsat will 

stop processing signals from these beacons 
after February 1st 2009, and they will be 
obsolete. 

Newer beacons, specifically designed for 
detection and location by satellites, operate 
on 406MHz (Table 2). Frequencies in the 
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Beacons 


Beacons come in many shapes and sizes. There 
are Emergency Locator Transmitters (ELTs) fit- 
ted in aircraft, Emergency Position Indicating 
Radio Beacons (EPIRBs) in ships, and hand- 
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Emergency radio beacon 


Fig 1: Basic Concept of the Cospas-Sarsat System 


406-406.1MHz band are reserved solely for these beacons, 
which helps minimise the number of false alarms. 

The beacons transmit a 5W burst of radio frequency 
(RF) every 50 seconds. The high power increases the 
chance of detection, while the low duty cycle saves power 
and allows more than 90 beacons to be operating at once 
in view of one satellite. 

Each burst of RF carries a digitally encoded message, 
which identifies the owner of the beacon and its country 
of origin. Search and Rescue authorities worldwide keep 
a register of owners and can quickly make a phone call to 
check if an emergency is genuine or not. 

Most 406MHz beacons also include a 121.5MHz trans- 
mitter and a flashing strobe light for search vessels to 
home in on during the last stages of a rescue. Second- 


Table 1: 121.5MHz beacon data 


50-100 mW peak effective radiated 
power relative to a quarter wave 
monopole 


48 hours 
121.5MHz +6kHz 


Transmitted power 


Transmision life 
Frequency 
Modulation type 


AM (amplitude modulation), - 
greater than 85% 


Modulation Swept audible tone, 300-1600Hz 


(at least 700 Hz) at a rate of 2-4Hz 
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MISSION CONTROL 
CENTRE 





generation beacons, available since 1997, add position 
data in the digital message, from an internal or external 
GPS receiver. 

Because the performance of the Cospas-Sarsat system 
depends on the quality of the 406MHz beacons, manufac- 
turers must get type-approval. Australian and New Zea- 
land Standard AS4280 describes the rigorous durability 
tests a beacon must pass before it is approved for use. 
Only two Australian companies have gained type-ap- 
proval for their beacons, and they manufacture them only 
for the Defence Forces. 


aE] 0) (=w-sm- 1010) \"/ 1 5 pau ol=t-lorelamet=|t-| 
5W + 2dB 


at least 24 hours at minimum 
temperature 


406.025 +0.005MHz 


phase modulation, bi-phase L data 
encoding 


Transmitted power 
Transmission life 


Frequency 
Modulation 


Transmission time 


440ms (short message) 
520ms (long message) 


Message length 112 bits (short) 


144 bits (long) 
Message repetition time 50s 


Operating temperature  -40 to +55°C 
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Orbital plane 





oP Earth’s rotation 


Fig 2: Satellite in Polar Orbit Showing a Single Orbital 
Plane. 


Inmarsat, the organisation responsible for worldwide 
ship-to-shore communication, also operates an EPIRB 
tracking system using satellites as part of its commitment 
to the safety of life at sea. 

Inmarsat EPIRBs operate at 1.6GHz (Table 3). Like 
406MHz beacons, they also transmit identification and 
GPS-derived position information. Some also have a ‘will 
to live’ feature — as soon as an Inmarsat land earth station 
(LES) receives an emergency signal, it bounces it back to 
the beacon. The beacon recognises its own code and 
shows a telltale visual indication. Survivors in the water 
can see that their distress signal has been received and 
that help is on the way. 


Satellites 


The Cospas-Sarsat system uses low-earth orbiting 
(LEOSAR) and geostationary (GEOSAR) satellites. The 
LEOSARs are in polar orbits 800-1000km above the Earth. 
They complete an orbit every 100 minutes or so, listening 
for both 121.5MHz and 406MHz beacons. 

The system uses a minimum of four LEOSARs to speed 


Table 3: Inmarsat-E Beacon Data 
Transmitted power 1W 
48 hours minimum 
667 channels at 1.645GHz 
Frequency shift keying. 


Transmission life 


Frequency 


Modulation 
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Fig 3: Approximate 121.5MHz Beacon Coverage from 
Australian and New Zealand LUTs. 


up detection of activated beacons (Table 4). With a single 
satellite, it takes at most one half rotation of the Earth 
(twelve hours) for any location to pass under the orbital 
plane (Fig.2). 

A second satellite with its orbital plane at right angles 
to the first reduces the time to six hours. Using four 
satellites ensures the time taken to detect a beacon is less 
than one hour at mid-latitudes and slightly longer nearer 
the equator where the LEOSARs are more spread out. 

With 121.5MHz beacon signals, LEOSARs simply act as 
repeaters, relaying the signal to a LUT for processing. For an 
emergency beacon to be noticed, a LEOSAR has to be in 
view of the beacon and a LUT simultaneously for at least 
four minutes. If it is not, the emergency will be missed until 
a more suitable pass occurs, which can take several hours. 

This constraint limits the use of these beacons to within 
a 3000km radius of the LUT (Fig.3). 


Table 4: LEOSAR Satellites 
Satellite Status 
Cospas-6 Operational 


Spacecraft 
Nadezda-3 


Cospas-8 Nadezda-5 Operational 


Cospas-9 Nadezda-6 Operational 


Sarsat-4 NOAA-11 


Operational 


Sarsat-6 NOAA-14 Operational 


Sarsat-7 NOAA-15 Operational 


Sarsat-8 NOAA-16 Operational 
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Looking for all the world like the lighthouses of yesterday, Australia's two Local User Terminals (LUTs) are located at 
Albany, WA (left) and Bundaberg, Qld (right). The inset in the middle is an on-ground shot inside a LUT antenna dome. 


Because LEOSARs were specifically designed to detect 
406MHz beacons, they do more than just relay the signal. 
An on-board Search and Rescue Processor (SARP) de- 
codes and time-stamps the beacon’s digital signal and 
measures the Doppler shift (the change in frequency caused 
by the relative movement between the satellite and the 
beacon), locating the beacon to within 5km. In 95% of 
cases, the location is determined on the first orbit after 
detection. 

Second generation 406MHz beacons transmitting GPS- 
derived position data can be located to within 120m. 

In local mode, the satellites immediately transfer the 
information to the 1545MHz downlink, for transmission 
to any LUT that may be in view. 

In global mode, the satellites also store the data in 
memory and continuously re-broadcast it on the downlink 
frequency. This means all LUTs tracking the satellite are 
able to locate the beacon, giving the system global cover- 
age. There is no waiting until the satellite can see both the 
beacon and a LUT simultaneously, reducing the time 
taken to launch a rescue. 

Data storage gives the LEOSARs global but not continu- 
ous coverage; there may still be a delay before a satellite 
comes into view. So the Cospas-Sarsat system also uses 
three geostationary satellites (GEOSARs) orbiting 


Table 5: GEOSAR Satellites 
Satellite Status 
GOES-8 Operational 75° W 
GOES-10 Operational 135° W 
GOES-11 
INSAT-2B 


In orbit spare 
Operational 93.5° E 
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36,000km above the equator (Table 5). These communica- 
tions and weather satellites carry 406MHz beacon receiv- 
ers as secondary payloads. 

GEOSARs provide a continuous watch and can send an 
alert as soon as a beacon is activated but there are some 
disadvantages. As GEOSARs are stationary relative to the 
Earth, there is no Doppler effect on the received signal to 
provide position information. Unless it is encoded in the 
digital message, LEOSARs must still be used for beacon 
location. 

Hilly ground or other obstructions can also hide the 
GEOSARs from view, especially at high latitudes; neither 
can they cover the polar regions, latitudes greater than 75° 
(Fig.4). But even with this limitation, GEOSARS can see 
about 97% of the Earth’s surface. 

Four geostationary communication satellites spaced 
around the equator detect Inmarsat EPIRBs. Like 
GEOSARs, Inmarsat satellites cannot see the polar re- 
gions but this is not a major problem as very little com- 
mercial shipping enters these regions. 


Local User Terminals (LUTs) 


Local User Terminals are unmanned ground stations 
that receive the downlink signal from the orbiting 
LEOSARS as a 2400kbps data stream. They consist of an 
antenna, a 1545MHz receiver, a computer to process the 
data, and an MCC interface. The antenna and receiver 
automatically acquire, track and receive the downlink 
signal from all non-conflicting LEOSAR passes. 

There are 45 LEOSAR LUTs worldwide (Fig.5). Two are 
in Australia, one on the east coast at Bundaberg and one 
on the west coast at Albany. New Zealand has one LUT, 
near Wellington, while to our north there are LUTs in 
Indonesia, Singapore and Guam. All LEOLUTs are ex- 
pected to be available 24 hours a day, every day, with less 
than 5% downtime a year. 
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Fig 4: Geosar Footprints 


Once a 121.5MHz beacon signal is received, the LUT 
roughly fixes its position from the Doppler shift. Initially 
two mirror-image positions are calculated, one on either 
side of the satellite ground track. It takes until the next 
orbit, 90 minutes later, to resolve the ambiguity and fix the 
position to within 20km. 

The data from 406MHz beacons is simpler to deal with, 
since the Doppler shift is measured and time-tagged by 
the SARP onboard the LEOSAR. Within minutes of the 
satellite disappearing over the horizon, all stored data has 
been processed and passed to the nearest Mission Control 
Centre. 

Another seven GEOLUTS worldwide receive 
and process alerts relayed by GEOSAR satel- 
lites (Fig.5). In the southern hemisphere, 
there are GEOLUTS in New Zealand 6 
and Chile. Separate Land Earth Sta- & 










‘e 


tions (LES) operated by Inmarsat 
(including one in Perth) monitor 
the signals from the Inmarsat- 
E beacons. 


Mission Control 
Centres (MCCs) rs 


24 Mission Control 
Centres around the 
world receive alert 
and location data 
from LUTs, other py : 
MCCs and feeee 


The GlobalFix 
406 is the next 
generation of 
EPIRB featuring an 
internal GPS engine to 
add latitude/longitude 
coordinates to the emergency 
signal. It is available in either Category 
I (automatically deployable) or Category II 

(manually deployable) models. The beacon’s self-test 
features include a thorough analysis of the GPS’s circuitry 
(each time you self-test the EPIRB, the GPS is tested as 
well). When used in an emergency, the GlobalFix 406 will 
automatically change its operating “red” flash to “green”, 
to confirm the exact time the GPS coordinates are 
received and re-broadcast in the EPIRB’s transmission. 
(EPIRB pictures supplied by Tony Smith & John Bell, ACR 
Electronics Inc.) 
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LEOLUT 
® GEOLUT 





Fig 5: Worldwide location of Leoluts and Geoluts 


Inmarsat Land Earth Stations. Because a 406MHz emer- 
gency is usually processed by more than one LUT, the 
MCCGs are networked together so that alerts can be rapidly 
sorted and passed to the nearest search and rescue team 
for action. 

The MCC for the Australasian region is in Canberra and 
is operated by Australian Search and Rescue (AusSAR), 
part of the Australian Maritime Safety Authority. About 
60 search and rescue specialists and support staff work in 
the Centre, which operates 24 hours a day, 365 days of the 
year. 

As well as managing the Australasian segment of the 

Cospas-Sarsat system, AusSAR coordinates Australia’s 

Search and Rescue Region. Covering 53 million 
square kilometres or one tenth of the Earth’s 
surface, it includes the nation as well as vast 

areas of the Indian, Pacific and Southern 

Oceans. 

The search and rescue teams coordinated 

by the Centre come from the private sector, 

the police, volunteer groups and the Defence 
Forces. 

How long will it be before you’re rescued 
once you’ve switched on your beacon? AusSAR 
has one of the best search and rescue response 
times in the world. During 2000-2001, it took an 
average of just 57 minutes to get a rescue underway 
after receiving an alert. But how long it takes to get 
to you will depend on where you are and whether 
there are ships or aircraft nearby. 

But unlike 20 years ago, at least you can be certain 
that you will be found. sc 






Acknowledgement: 
Thanks for the assistance of Ben Mitchell of AusSAR in 
preparing this feature. 


Abbreviations — 


Sang COsmicheskaya ae Poiska Avariynich Sudov 
ch of vessels in distress) 
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Where do you go for your home theatre needs 





2 x RCA Wall Outlet 
Standard size household AV outlet 
featuring 2 RCA sockets for speaker 
connection or AY signal distribution. 


P 2009 one 
digitor — $7797 
® 
8 e 
® 
4x RCA Wall Outlet 


Standard size household AV outlet 
featuring 4 RCA sockets for speaker 
connection or AV signal distribution. 


P2011 ee 


6 


. 


Pay TV Wall Outlet — 


Standard shape professional TV. tte , 


featuring F- connector socket. Suitable 
for Satellite and Digital TV reception 
systems. 


P2012 $ 6°8 
digitor 
SAT TV AUDIO 


Tv 
@@e 


Multi AV/RF Outlet | 
Standard size household RF/AV outlet - 


featuring coax PAL socket, Pay TV F 
connector socket and 4 RCA sockets 


~ for speakers « or AV signal distribution. 


P 2008 


a: sigs 





__systems. P2014 
+ digit 


Digital TV Wall Outlet 
Standard shape professional TV outlet 
featuring PAL coax socket front panel 
and F-connector socket input. Suitable 
for Analogue and Digital TV reception 


systems. P 2013 $8 98 


ral 


iy 





. —— 
fae. ein go 
F-Type Skirting Outlet 
Wide body household TV outlet 
featuring professional grade F 
connector. Suitable for Analogue, 
Digital TV or Satellite reception = 


$697 






Our OFC (oxygen-free copper) cables with ultra flex insulation has an extremely high conductivity 
and very low power loss, It provides the best performance for demanding audiophile applications 
and it’s attractive, translucent insulation makes it unobtrusive in most installations 






RR NE aE 
rt ID 


Fa Ka 


Ee" 
OFC Saale Cable 


High conductivity, low loss OFC cable. Suitable for medium 
to high/medium power installations- 60 conductors 


$ i 79 per metre 


x 0.12mm. 
W 2013 


Super Low Loss OFC Speaker Cable 


High conductivity, super low loss OFC cable. Suitable for 
high to very high power installations- 315 conductors 


$488 per metre 


x 0.12mm. 
W 2017 


(90% coverage). 
W 2032 


DIC 


Ke'SMITH 


That's where you go! 


Super OFC Single Core Speaker Cable 


High quality, single-core shielded cable made with OFC for 
maximum conductivity and shielding properties 


$52 per metre 


x 0.12mm. 











W 2010 


w201s RW aeaey $387 per metre 


Low Loss OFC Speaker Cable 


High conductivity, very low loss OFC cable. Suitable for 
high/medium to high power installations- 168 conductors 


Dual Figure 8 OFC Speaker Cable 


4 Conductors in a parallel flat arrangement. Suitable for 
medium/high powered multiple split output systems- 
60 conductors x 0.12mm. 


w20 EEG $55 per metre 


Buy a 100m roll — a ed 
and pay only $19! et 
Light Duty Speaker Cable 


Suitable for short runs in intercoms and hi-fi applications. 
PVC insulation with colour coded polarity indicator. 









50° per metre 
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ed 


Outdoor F56 


Connector Plug 
Suitable for MATV, SATV, CATV and 
Home TV reception applications. 


P2015 $50 





RCA to 
RCA Socket Adaptor 


P 6565 $998 





RCA to Double RCA 
Socket Adaptor 


P6610 $48 





3.5mm Stereo Plug 
to Double RCA 
Socket Adaptor 


P6572 $h 98 





Scart Plug Adaptor 
P 6675 
suze 17 %* 
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and the hottest kits around? 


VHF 
FM/AM Radio Kit 


This easy-to-build VHF receiver uses 
slope detection for FM stations. 
Local VHF AM airport radio services 
can also be received. Supplied with 
PCB and all necessary components. 
K 5015 


FAHEY Dec 02 $444 





Mighty Midget 
Amplifier Kit 


This compact audio amplifier 
module can deliver up to 70W into 
a 4 ohm load when powered from a 
12V car battery. Supplied with PCB 
and all necessary components. 

K 5401 


FAG mar 02 $3988 


Metal 
Locator Kit 


This induction balance metal 
locator distinguishes well between 
ferrous and non-ferrous metals. 
Powered by a 9V battery (not 
included). Supplied with PCB and 
components only. 


PH jn 02 sj9% 


100W 
Amplifier Module Kit 


You can use two of these for 
stereo, giving a massive 200W 
output. Power output: |00W into 
4 ohms. Supplied with all 
components, PCB, fuses and 
transistor mounting bracket. 


K 3442 


ETI Dec '76 


$339 


Infra-Red 
Port Kit 


Build this super simple transceiver 
and add IR capability to your PC. 
Supplied with PCB and all 
necessary components. 

K 3608 





SA VE AVAILABLE 
$34 Psa: AM 
EPROM 


Programmer Kit 
Controlled via a PC parallel port. Can 
handle EPROMS from 2716 (2K x 8) 
to 27256 (32K x 8) and 2816/2864 
electrically-erasable PROMS. Supplied 
with components, 2 EPROM test 
sockets, case and pre-punched 
screened front panel display and PCB. 





© Sep ’93 $99 





q FM Transmitter Kit x 5009 
soon: 


G 100W Amplifier Module Kit x ss: 54.987 





EPROM Programmer Kit « 360s 








DIRECT 






DIVISION 


VY 
SALES ie Ph: 1300 366 644 (Local Call) Fax: (02) 9642 9155 


$5Q84 
$129 








ie" e-mail directsales@dse.com.au 





Screecher 
Car Alarm Kit 


Uses a high output piezo siren. 
Features entry/exit delays and 
flashing warning LED. Circuit includes 
transition sensitive triggers. Supplied 
with PCB, piezo siren, case and all 
components. 

K 4301 


Ex) Jan 99 $26°° 


Battery 
Guardian Kit x 3121 $398 


RIC Volume 
Control Kit x 3436 $59 


Fluoro 
Inverter Kit x 3131 569% 


50W Electronic 
Load Kitxs  %OQ?? 


Auto 
Ammeter Kit « 029427 


Bench Power 
Supply Kit x 3203 589° 


Digital 
Thermometer 
Kit x 3016 


sH18 





Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes problems can arise in obtaining all 
of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check beforehand, please don't hesitate to contact your local store. Offers expire 


28/3/2003. *Limited stock All stocks marked clearance, limited or with an '*' may not be available in all stores or via Direct Sales, Rainchecks do not apply. 
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Where do you go for low prices and for the hottest 








MICROMARK 


Colour Camera System 

Simply plugs into your existing TV or VCR. Built-in 
microphone allows you to listen in. Includes CCTV 
camera, |7m cable, adjustable mounting bracket, wall 
plugs, screws and cable clips, 9¥V DC power adaptor, 
warning sticker and a fully illustrated installation 
manual. 


L588! 3123" 15884 Gem *89%*" 


Black & White TV 


Camera System 


Features a high quality black and white CMOS lens 
system. Has an in-built microphone. Adjustable stand 
allows you to achieve a viewing angle that suits your 
needs. Includes a CMOS B&W camera, |8.3m cable 
with power connectors, AC/DC power adaptor, DC 
gender changer and 2 x RCA gender changers. 


ETE $138 


Black & White CCD Camera 
Module with Microphone 


Ultra small size allows for simple application and 
installation. Built-in electronic auto iris for automatic 
light compensation. Extremely low power 
consumption. Omnidirectional microphone. 


69° | 


LIMITED STOCK 


LIMITED STOCK 


MICROMARK LIMITED STOCK 


PIR detector automatically triggers the camera buzzer 
by detecting movement. Improved night vision. Built-in 
microphone allows you to listen in. Includes CCTV 
camera, control unit, 17m cable, adjustable mounting 
bracket, wall plugs, screws and cable clips, 12V DC 











Black & White CCD Camera 


Module with IR LEDs 


Ultra small size allows for simple application 
and installation. Built-in electronic auto iris for 
automatic light compensation. Extremely low 
power consumption. 


L 5872 


$699?) 
CLEARANCE 
LIMITED S 


digitor 











eeGeoe 


Reed Switch Set 





Black & White PIR Camera System 


power adaptor and a fully illustrated installation manual. 


f 


Digital Scanning | 
and Photography 
Best selling author , =| 
Dan Gookin makes it | Ay) aj) 
easy to get started with | a 
digital imaging on your} 

PC showing you how — 
to take, scan, photo- | 


edit, print and e-mail  ASANICOORIN, 


digital pictures. 


B 7695 $jgss Sua 


The Dick Smith 
Way by Ike Bain 
A conversational 
narrative of anecdotes, 
tips, practical advice 
and secrets of success 
learnt from over 
twenty-five years 


of working with 
Dick Smith. 


B 6180 $I 94 F 


Build Your 
Own PC 
Explains PC parts 
and guides you through | 
selecting them at a 
good price, including 
how to avoid spending | @% 
twice as much for a 
system that’s only 10% 


faster. 9988 ] 


B6231 





CCD Colour Camera 
Module with Microphone 


High quality surveillance camera that can be 
connected to the video and audio inputs on a 
TV/VCR. Built-in electronic auto iris for 
automatic light COMpeNSaAer 

L 5876 


$12992° 
CLEARANCE 


LIMITED STOCK 





Concealed Reed Switch Set 


Dummy Dome Camera Normally closed reed switch set that includes | Undetectable when recessed in doors 
The affordable way to deter thieves. Life-like imitation pi pa Lg 2x ssid plates eda ha oa MB: Normally Closed. 

dome camera with board lens. Compact size (90mm Rated 100V ACIDC @ IA. 

diameter) makes it easy , Food 


for quick installation. 
L 5869 


$9988 


SAVE $10 | 





$9783 


SAVE $5 





*Limited stock All stocks marked clearance, limited or with an “*’ may not be available in all stores or via Direct Sales. Rainchecks do not apply. Offers expire 28.3.2003 
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Bench Style Function Generator 
A multi-purpose, highly reliable, low-cost 3MHz sweep 
function generator. It’s easy to use with features that make 
it an ideal instrument for electronics, education, 
production and research and development laboratories. 
The features include six output waveforms, a pulse 


generator and a sweep generator. 
mal SAVE | SAVE $100 | $199 


Digital pH Meter and Case 
A quality digital pH meter that is lightweight and 


with 2 probes. 
Q 1802 


aquariums, aquaculture, hydroponics, photographic 
processes, cooling towers, water and wastewater 
treatments, boiler steam generators, car washes, 
sanitation plants, ecology studies and in laboratory 
applications. Comes complete with protective case, 
batteries and pH7 buffer solution. 

Q 1416 





=>, Thermocouple Probe 


suitable for many general purpose applications. 


lef Measurement range -40°C — 250°C ( -40°F — 482’F) 


C3) 
a nm $94 


Resistance Substitution Wheel 
ANU, Convenient and easy to use. Select values from 
WU, 



















divisions. Comes complete with leads and insulated 
crocodile clips. Made in Japan. 98 
sete LOW | LOW PRICE! | $19 
Universal CRO Probes 

Universal probes with wandering earth leads and 
insulated shrouds. Complete with a handy pouch. 
Working voltage: 600V AC p-p (x10). Input 


capacitance: | 70pF (xl), 27pF (x10). Input resistanc 
9Mohm (x10). Bandwidth: 60MHz. 


a $23 


R 

PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 9642 9155 

MAIL: DICK SMITH ELECTRONICS, Direct Sales Reply Paid 500, 
PO Box 500, Regents Park DC NSW 2143 (No Stamp Required) 


Please add freight (up to 10kg) to your order, as follows: 
* $6.60 ($1 to $50) * $8.80 ($51 to $100) * $9.90 (over $101) 


[e| (quote available for orders over |Okg) 
le! email: directsales@dse.com.au (enquiries only) 


Major Credit Cards Accepted + Gift Vouchers Available 


DIRECT SALES DIVISION 





20MHz Dual Trace Oscilloscope 
Suits a wide range of applications. Dual trace, dual trigger CRO 
with fully adjustable sweep time (20 steps), variable hold-off, 
fully adjustable sensitivity, switch-selectable X-Y operation, 

selectable trigger modes, AC, TV-H and TV-V trigger coupling, 
front panel variable trace rotation and sweep rate from 
10nS/DIV to IS/DIV. Complete 


| LOW PRICE! | PRICE! 


compact. Measure water pH in swimming pools, spas, 


569% 


A fast response naked bead K-type thermocouple wire, 


5 ohms to IMohm in 36 steps using the most common 





22 Range 
Digital Multimeter 
with True RMS 


3200 count LCD screen. Analogue 
bar graph. Data hold and auto power 
off. Safety input warning buzzer. 
oe and audible continuity tests, 


ema 79” 





Deluxe Multimeter 


Fast 4,000 count digital display 
updates 5 times per second. Ranges 


include; AC/DC volts 


and amps, resistance, conductance, 
Gevnreny 
BRYMEN 

gua F149 


frequency, capacitance 
and diode test. 


Q 1565 


e: 





498 





UNI-T UT20B New 


Digital Multimeter 

Tests AC voltage, DC voltage, DC 
current, resistance, batteries and 
diodes. Gives out a warning 

if high voltage 

is found. $ 3 4s 
Q 1469 





3.5 Digit 
LCR Multimeter 


Inductance and capacitance range. 
Auto power off. Continuity and 
diode test. Frequency and duty 
cycle. Low battery warning and over- 
range indication. Transistor test. 

Q 1559 


SAVE | SAVE $40 | 


$B 4s 





1000A 
AC/DC True RMS Digital 
Clamp Meter 

4000 count LCD screen plus bar 
graph display. AC/DC current range 
to 1000A. Data hold, max/min hold 
and peak hold, Auto power off. 
True RMS AC voltage and current 
readings. Q 1476 


$198 


NEW STORES 


WODEN POWERHOUSE (ACT) 
Cnr. Bradley & Corinna Street, Canberra. 


CHATSWOOD POWERHOUSE (NEW SOUTH WALES) 


2, Endeavour Street(Cnr Orchard and Endeavour Street). 


CIVIC (ACT) 

Cnr East Row and City Walk. 
MORPHETT VALE(SA) 

11S Main South Road. 
WESTFIELD PARRAMATTA 

Shop MIIA, Level 1, Food Court. 


Ph: (02) 6232 4974 
Ph: (02) 9413 2806 
Ph: (02) 6230 5465 


Ph: (08) 8326 4811 





Ph: (02) 9633 2971 


5832D 








*Limited stock All stocks marked clearance, limited or with an “*’ may not be available in all stores or via Direct Sales. Rainchecks do not apply. Offers expire 28.3.2003. 
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Replace your cars filament lamps wihtin 
LEDS tor injprowed sane 


ting Diodes (LEDs) have recently 

become available in standard 5mm 
packages — bright enough, we believe, 
to rival incandescent bulbs in some 
applications. 

This month, we present five simple 
and easy-to-build modules based on 
these new, ultra-bright LEDs. These 
modules can be used to replace or 
supplement a variety of existing auto- 
motive lights to improve safety. 


Safer, huh? 


Do you know why the centre high- 
mount stop lights of some vehicles 
use LEDs rather than conventional fila- 
ment lamps? For the “high-tech” look, 
perhaps? 

Maybe, but there’s a much more 
important reason; LEDs reduce the 


[seis BRIGHT Light Emit- 
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incidence and severity of rear-end col- 
lisions! 

So how is this possible? The an- 
swer is based on the fact that filament 
lamps typically take between 120ms 
and 250ms to ‘light up’ when you hit 
the brakes. If that doesn’t sound like 


High-mount stop lights 
Trailer lights 
Breakdown lights 
Clearance lights 
Interior (festoon) lights 
Bayonet lamps 
Wedge lamps 

Almost anything! 





much, then consider the distance trav- 
elled in 200ms at 100km/h: 


100km/h x 1/3600 x 200ms = 5.5m 


Those 5.5 metres could make all the 
difference in an emergency braking 
situation — a serious accident or none 
at all! 

The good news is that you can get 
that distance back with LED-based stop 
lamps, because LEDs ‘light up’ almost 
instantaneously. Not only that but the 
fast turn-on of LEDs makes them more 
conspicuous; they have greater atten- 
tion-getting power. 

LEDs have a number of other ad- 
vantages over filament lamps, too. 
They load vehicle electrical systems 
by at least one third less, generate 
little heat, require less space and have 
a very long service life. 


www.siliconchip.com.au 


With all these positives, it seems 
ludicrous that most new vehicles 
aren’t fitted with the latest high-bright- 
ness LED technology. Sure, you’ll see 
them in high-end vehicles like the 
Jaguar and Maserati. Less-expensive 
vehicles, such as Holden’s Monaro, 
use them in the centre high-mount 
stop light (CHMSL) but generally 
speaking, their use in tail, stop and 
turn indicators is not widespread. 

We’re ignoring spoiler-mounted 
CHMSLs here, by the way, because 
they’re available only on a limited 
number of models and are usually 
optional. 

As far as we can determine, the 
only reason for this apparent short 
sightedness is cost. And that, of course, 
is poised to change in the very near 
future, as LED prices come down (and 
intensities go up). But why wait? You 
can now convert your old-technology 
CHMSL to the latest and greatest with 
the aid of our LED CHMSL module 
and a few simple tools. 

This particular module consists of 
a single, 150mm-long PC board strip 
carrying 16 high-intensity red LEDs, 
four resistors and two diodes. It should 
fit inside most CHMSL housings with- 
out too much difficulty, replacing the 
standard 21W filament lamp. But be- 
fore we describe how that’s done, let’s 
take a look at how it works. 


How the modules work. 


All modules are of the simplest de- 
sign possible. They consist of one or 
more strings of LEDs, current limiting 
resistor(s) and in most cases a diode 
or two as well. 

Referring to the circuit diagram for 
the CHMSL module (Fig.1), you can 
see than the LEDs are arranged in four 
strings. Each string consists of four 
LEDs in series with a current limiting 
resistor. The resistor sets the current 
through the string, as follows: 


l=V/R 
= Veatt — Voiope — (4 X VieD) /R 
= 12.8V-0.7V - (4x 2.0V)/1502 
= 27.3MA 


Vip is the forward voltage of the 
LEDs at the intended current, in our 
case about 27mA. This value will vary 
between LED types, so you may need 
to adjust your resistor values for opti- 
mum results. 

Although the high-brightness red 
LEDs we've specified can be driven at 
much higher current levels (up to 
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All 5mm red LEDs: O 
Vishay TLCR5800 (20,000med) OV (GND) 
CENTRE HIGH-MOUNT STOP LAMP 


OV (GND) 


ov (GND) WEDGE LAMP 
MULTIDISC LAMP 


AUTOMOTIVE LED LAMP MODULES 


Fig.1: circuit diagrams for all of the red LED modules. Note that we’ve 
reduced LED current on the Multidisc and Wedge lamp modules by 
increasing the resistor values from 150Q to 180. This is to allow for the 
higher temperatures present in tightly grouped LED arrays. 


50mA), we recommend derating toa ___ tive interiors. If you’re using different 
maximum of 30mA to allow for the LEDs, then derate even further to 
high temperatures found in automo- 25mA, 
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ee 


OV CUT HERE IF REQUIRED 
(GND) (SEE TEXT) 


This view shows the fully- 
assembled CHMSL board, 
ready for installation inside 
the housing. Note that this 
particular unit is fitted with 
a “wedge” plug, made by 
sandwiching two blank PC 
boards together as described 
in the text. 


Vp1ops is the forward voltage of the 
1N4004 diode. The purpose of this 
diode is to protect the LEDs from the 
large negative voltage transients (up 
to 400V) often present in automotive 
electrical systems. 

Typical LED reverse breakdown 
voltage is somewhere in the region of 
5-6V, so with four LEDs in series the 
best we could hope to “stand off” with- 
out the additional diode would be 
about 24V. 

In cases where there are less than 
three LEDs in a string, the 1N4004 
also provides reverse polarity protec- 
tion. Without protection, accidental 
lead reversal could cause your mega- 
buck LED bank to glow brighter than 
the Sun for a few milliseconds! 


An example 


OK, let’s look at an example. Sup- 
pose you're using different LEDs to 
those shown in the parts list and 
you’ve determined that they drop 
about 1.8V at 25mA (the forward volt- 
age can be determined from the LED 
data sheets or by trial and error). What 
value resistors would you use on the 
CHMSL module? 
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TOP SIDE 


HIGH-MOUNT STOP LAMP 
(RED LEDS ONLY) 


Fig.2: follow this diagram when assembling your centre high-mount stop lamp board. 


Suis 


a OREN Ray 
ae 


CRS (ON CREME (6 


R=VA 
12.8V —0.7V — (4 x 1.8V)/25mA 
1962 


The closest readily available value 
to 196Q is 200Q, so that would be your 
final choice. A 0.25W power rating is 
sufficient in most cases. 

So far, we’ve only talked about the 
CHMSL module but there is little dif- 


If you have a late-model car, it may 
have a lamp failure detector in the brake 
lamp circuit. If you convert just the 
CHMSL to LED operation, it is unlikely 
to be affected. However, if you also 
convert the stop lamps to LED opera- 
tion, the lamp failure detector will al- 


most certainly operate each time you 
press the brake pedal. The fault may 
even be recorded in the computer's di- 
agnostic memory. 

In some prestige cars, such as the 
Lexus LS400 and LS430 models, the 
CHMSL also has a lamp failure detector 
and it will “detect” a lamp failure if the 
LED conversion is present. At present, 
we have no solution for this problem. 





LEDS: VISHAY TLCR5800 OR EQUIVALENT 
(20,000med @ 50mA) 











Fig.3: you 
may need to 
trim away 
the stand- 
offs on the 7 
LED leads 
so that they 
can be pos- ©? a 
itioned right sa\p-oFF: 
down on the ‘mie 
PC board 7 
surface. 
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ference in operation between the five 
modules. Some have less LEDs per 
string, some have just one (the 10mm 
LED on the wedge lamp, for example) 
and one requires the diode to be fitted 
externally. 

Note, however, that we’ve listed LED 
colours with each module. This is be- 
cause white and blue LEDs have a 
significantly higher forward voltage 
than red (and other colours) and there- 
fore will not work on modules that 
have four LEDs in series. 

Likewise, reds (and other colours) 
cannot easily be used on the modules 
specified for white and blue without 
considering the increased resistor 
power dissipation requirements. 


CHMSL module assembly 


Referring to the overlay diagram in 
Fig.2, begin by installing the two di- 
odes and four resistors. Take care with 
diode orientation, noting that D1 and 
D2 go in different ways around. 

Next, install all 16 LEDs, aligning 
the side with the ‘flat’ (the cathode) as 
indicated. This should also be the side 
with the shorter lead. We mention 
this because the 10mm LEDs we re- 
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Converting A High-Mount 


Stop Light To LEDs 


QiRe sae ws 
Fitting the CHMSL module (shown at left) to =e onion 


|) eee S 


an existing housing can be achieved with a 
little ingenuity. Here’s how we did the job on 


a late-model Honda Accord. 


(1). The Accord’s CHMSL sits on the parcel shelf and 
is retained with two clips accessible from within the 
boot space. The entire assembly came away in less 


than 10 seconds! 


(2). Once we had the assembly 
simple matter to separate the red lens from the 
reflector to get to the insides. Be careful with the 
clips that hold these parts together, as the plastic is 
very brittle. 


ceived recently were incorrectly po- 
larised; the flat side was next to the 
anode (longer lead). If you’re not sure, 
use your multimeter on “diode test” 
to verify polarity. 

The LEDs should be seated right 
down on the PC board surface. Some 
LEDs have large standoffs formed into 
their leads, making this impossible. If 
you have this problem, then measure 
between the underside of the LED and 
the start of the standoffs (see Fig.3). If 
you measure 2.5mm or more, then 
you can cut the leads off right at the 
edge of the standoffs, as there will be 
sufficient length remaining for solder- 
ing. Try just one LED first, though! 
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on the bench, it was a 


o-016-8 6.9 ™ i ¢ 
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(3). In our case, the replacement LED module was 
just the right length for the job. We made a couple 


of small right-angle brackets to hold the board and 
screwed these to the top of the reflector. Many 
other mounting methods are possible, depending 
on shape and available space; eg, nylon stand- 
offs, cable ties, M2.5 screws, neutral cure silicone 


sealant, etc. Make sure that the rear of the PC 
board cannot contact anything metallic, though. 


eter MD 


If the standoffs are closer than 
2.5mm to the body, then shorten the 
leads to about 4mm and using a fine- 
edged pair of electronics sidecutters, 
carefully snip away the shoulders of 
the standoffs (see Fig.3). 

To finish, install the +12V link and 
two 150mm flying leads for the +12V 
and OV connections. Any light duty 
multi-strand hook-up wire will do. 


CHMSL module installation 


We chose a late model Honda Ac- 
cord for our prototype installation — 
see photos. We didn’t hack off any 
“unnecessary” bits along the way, thus 
allowing return to the standard fila- 





(4). We didn’t want to 
modify the vehicle’s 
wiring, so we powered 
the LED module 
directly from the old 
filament lamp socket. A 
suitable plug can be 
fashioned from two 
pieces of PC board, 
some glue and a length 
of tinned copper wire 
(see wedge lamp 
details). Be sure to tin 
all bare copper areas to 
prevent corrosion. 


ment lamp configuration if need be. 
Adapt our methods to suit your par- 
ticular vehicle. 

If the module is too long for your 
housing but there is plenty of vertical 
space, then you can cut it in half and 
mount one section directly above the 
other. This is possible because we’ve 
designed the two sides of the board in 
“mirror image”. These smaller sec- 
tions could be useful for other appli- 
cations as well. 


Multidisc module assembly 

As the name suggests, the Multidisc 
module has multiple uses, some of 
which will require the PC board to be 
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MULTIDISC 
(RED OR IR LEDS ONLY) 


Fig.4: the overlay diagram for the Multidisc module. 
Form the leads of each resistor so that its body sits 
directly between adjacent LEDs. 





circular in shape. Manufacturers will 
probably supply this PC board as a 
square, so if you need it to be round, 
now is a good time to cut and/or file it 
to shape. 

That done, install the LEDs, align- 
ing all cathodes (flat sides) towards 
the centre of the board. The LEDs must 
be mounted right down on the PC 
board surface. If your LEDs have large 
standoffs that prevent this, then refer 
to the assembly instructions for the 
CHMSL module for the solution. 

Install the three resistors next. Now 
turn the board over to the copper side 
and install an insulated wire link as 
shown on the overlay diagram (Fig.4). 
Finally, solder two lengths of light 
duty hook-up wire to the +12V (+) and 
OV (-) points and pass the ends through 
the cable hole. 

Unlike the other modules, this one 
doesn’t have a diode in series with the 
supply. We recommend installing a 
1N4004 diode in series with either the 
positive or negative lead and insulat- 
ing it with heatshrink tubing. 


Bayonet lamp assembly 


Below are the instructions for the 
bayonet lamp assembly, presented in 
a step-by-step format to help make the 
job easier — see Figs.5 & 6. 

(1). Remove the glass bulb and fila- 
ment from a standard 21W automo- 
tive bayonet lamp. Clean the glue from 
around rim of base and several milli- 
metres into the interior. Polish the 
area with a fine scouring pad or ink 
rubber and clean with alcohol. 

(2). Remove solder from the tip. 

(3). Cut a standard 14.5mm O.D. 
copper water pipe joiner in half and 
chamfer one end with a file. Polish 
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the tube with a fine scouring pad or 
ink rubber and clean with alcohol. 
Insert the tube 2-3mm into the base 
rim and solder in place. 

(4). Centre the Platform PC board 
over the end of the tube and solder in 
place. Apply your iron to the copper 
tube rather than the PC board so as not 
to overheat the latter. 

(5). Trial fit an assembled Multidisc 
module on the Platform board to de- 
termine the required lead length. Trim 
the +12V wire to length and strip and 
tin the end. Pass it through the centre 
hole in the Platform board and solder 
it to the base tip, building up the sol- 
der as needed to get a nicely curved 
“bump”. 

(6). Pass the OV (GND) wire through 
the outer board hole and trim to 10- 
15mm in length. Stip and tin the end. 

(7). Trim both leads of a 1N4004 
diode to about 6mm in length and 
solder the anode end to the 0V (GND) 
wire. Slip a length of heatshrink tub- 


PLATFORM PC BOARD 


Fig.5: the Platform PC board is 
unetched (blank copper). To make 
one, cut the 26.5mm disc from 
blank circuit board material and 
drill six 2.5mm holes as show 
here. The Multidisc PC board can 
be used as a template. 





ing over the diode to insulate the con- 
nection. Solder the other (cathode) 
end of the diode to the underside of 
the Platform PC board. 

(8). Attach the Multidisc assembly 
to the Platform board using small ca- 
ble ties, or for a more permanent job, 
use several ‘blobs’ of neutral cure sili- 
cone sealant. 


Wedge lamp “skeleton” 
assembly (Fig.7) 

(1). Prepare the blank (non-copper) 
sides of two wedge PC boards so that 
all edges are free of burrs and the 
surfaces are completely smooth and 
clean. 

(2). Bond the blank sides together 
(copper sides facing out) using a very 
thin smear of cyanoacrylate-based ad- 
hesive. Pay particular attention to 
alignment; the boards must be exactly 
aligned, such that they appear to be 
one single unit after bonding. 

(3). Touch up the sides with a fine 
jewellers file to bring the edges into 
perfect alignment. Also, file the shoul- 
ders if necessary to ensure that they 
are horizontal and in line. 

(4). Trial fit the assembly to a wedge 
lamp socket. A small chamfer on the 
leading edges of the wedge assembly 
may make insertion easier. 

(5). As supplied, the Disc PC board 
may have a series of three holes rather 
than a slot in the middle. You'll need 
to file a slot that is just large enough to 
accept the head of the wedge assem- 
bly. Make the fit as firm as possible. 
You may also need to cut and/or file 
the board outline into a circular shape, 
as some manufacturers will undoubt- 
edly supply it as a square. 

(6). Assemble the boards, making 
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Bayonet Lamp Assembly Details A) Gab 


INSERT TUBE 





SOLDER PLATFORM PC 
BASE & SOLDER BOARD TO COPPER TUBE 
\ SOWER NEGATIVE P™ \ 
REMOVE BULB GLASS 
WIRE TO DIODE SOLDER DIODE 
AND FILAMENT D100 CIDER DOD 
MINSULATE PC BOARD 
STANDARD a 
BAYONET 
LAMP 

eNROM TP SOLDER POSITIVE 

parse WIRE TO BASE TIP 


Fig.6: follow this diagram and the step-by-step instructions in the text to make the Bayonet lamp assembly. The 
Multidisc assembly can be fixed in place with neutral cure silicone sealant. 


sure that the shoulders of the wedge 
assembly firmly contact the under- 
side of the Disc board. Solder the three 
pads on the wedge assembly to the 
pads on the underside of the Disc 
board. Repeat for the second side. If 
the Disc board is double-sided (has 
copper on both sides), then repeat on 
the top side. 

(7). Mount all components as per 
the overlay diagrams in Fig.8 and the 
text that follows. 


Wedge lamp assembly 


With the wedge lamp “skeleton” 
complete, it’s time to mount all the 
components. Begin with the eight 
5mm LEDs on the Disc board, aligning 
the cathode (flat) sides towards the 
centre of the board. towards the “dot” side of the board. the underside. Form the leads as shown 

Fit the 10mm (centre) LED last. The The “dot” side is marked withasmall in Fig.7 and push the LED down until 
flat (cathode) side must be aligned copper dot (pad without a hole) on it makes contact with the head of the 





After upgrading the Honda’s CHMSL to LEDs, we 
decided to “get technical” and actually measure the 
difference in response between the old and the new. We 
made up a couple of phototransistor-based sensors and 
positioned one behind the CHMSL and the other behind 
one of the stop lights. Our Tektronix scope captured the 
waveforms at right when we tapped the brake pedal. 

As you’d expect, the blue trace represents the LED 
CHMSL light output whereas the yellow represents the 
conventional stop light. A rough estimate shows the 
filament lamp to be about 150ms behind the LEDs, with 
full brilliance at least 200ms later. The rounding on the 
leading edge of the LED waveform is caused by voltage 
drop in the wiring loom, a result of the stop lamps’ cold ie ned 
filament current, which momentarily exceeds about 40A. 32.20 13:49:38 
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Wedge Lamp Skeleton 


COPPER FILE SHOULDERS 


ey, LEVEL 


SOLDER ON TOP SIDE 
TOO IF DISC PC BOARD 
IS DOUBLE-SIDED 


g 


WEDGE PC BOARD # 
WEDGE PC BOARD 


FILE 
SLOT IN CENTRE 


GLUE TWO WEDGE OF BOARD MOUNT COMPONENTS 


PC BOARDS TOGETHER (SEE OVERLAY DIAGRANS), 

Fig.7: here’s how to put together the Wedge lamp “skeleton”. After soldering the Wedge and Disc boards together, 
inspect your work for potential solder bridges between pads. This is only important on the “dot” side, as all pads 
on the opposite side will be connected with a wire link anyway (see Fig.8). 





wedge board assembly. 

The three resistors and 1N4004 di- 
ode can go in next (see Fig.8). Note 
that it is vital that these components 
go on the right sides of the wedge 
assembly. As shown in Fig.7, the re- 
sistors mount on the “dot” side and 
the diode on the other. 

Component mounting is unconven- 
tional in that the leads should not 
pass through both PC boards and pro- 
trude from the opposite side. The PC 
board holes have been deliberately 
offset to prevent this from happening. 
You’ll need to bend the leads of each 
component and trial fit it in place, 
trimming back lead lengths just 
enough so that they enter their respec- 
tive holes before soldering in place. 

Finally, solder lengths of tinned cop- 
per along the tracks exactly as shown 
in Fig.8. The vertical lengths at the 
bottom take the place of the filament 





The wedge lamp is made up using the Disc board and two 
identical Wedge boards. It all goes together as shown in 


Figs.7 & 8. 
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Fig.8: the Wedge lamp assembly 
details, Be sure to assemble the 
“skeleton” before mounting any of 
these components. Orientation of 
the Disc board can be determined 
by a dot on the copper side. This, 
strangely enough, is the “dot” side! 





K 


DISC BOARD 
(RED LEDS ONLY) 


SOLDER TWO 
LENGTHS OF 0.71mm 
TINNED COPPER WIRE < 
ALONG TRACKS 
m2 AS SHOWN 
WEDGE BOARD #1 WEDGE BOARD #2 
(COPPER SIDE) (COPPER SIDE) 
WEDGE LAMP 





The LED-powered wedge lamp can be used to replace a 
conventional filament lamp in some situations and will 
generate much less heat. 
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LEDs: 5mm white 15,000med 


+12V 820 


LED3 


DI 
1N4004 


OV (GND) OV (GND) 


31mm 4Almm 
FESTOON LAMPS 


Fig.9: the circuit details for the 
41mm & 31mm festoon lamps. 





lead-outs on the base of a wedge lamp 
and need to be positioned so that they 
mate with the contacts in the wedge 
socket. The horizontal lengths replace 
the “bump” on the wedge bulb base 





The three current-limiting resistors 
are mounted vertically on the wedge 
assembly and can be insulated with 
heatshrink tubing if desired. 


www.siliconchip.com.au 


31mm & 41mm 
Festoon Lamp Assemblies 


USE TINNED COPPER 
7 WIRE FOR PIGTAILS 
NHI fo > : 
SO - 
TOP SIDE 


- —ae 


BOTTOM (COPPER) SIDE & DIODES 


WITH 
HEATSHRINK TUBING 


31mm FESTOON LAMP 
(WHITE OR BLUE LEDS) 


INSULATE RESISTORS 


\ 
SZ SS 


TOP SIDE 


—DIF- 
BOTTOM (COPPER) SIDE 


41mm FESTOON LAMP 
(WHITE OR BLUE LEDS) 


Fig.10: the assembly details for the 31mm (left) & 41mm (right) festoon 
lamp modules. The end caps are soldered to the PC boards after the parts 


have been installed. 





The completed festoon lamp assemblies can be plugged 
straight into a conventional festoon lamp holder but must 


be oriented with the LEDs facing outwards. 


that is captured by a spring clip in the 
socket in order to retain the bulb. 


Festoon lamp assembly 
This LED equivalent of the festoon 





The diode goes on the other side of the 
wedge assembly. The three long pads 


on both wedge boards are soldered to 
matching pads on the disc board. 


(interior) lamp can be built in either a 
31mm (2 LED) or 41mm (3 LED) ver- 
sion. As mentioned previously, you 
have the choice of using either white 
or blue LEDs. 

Referring to Fig.10, begin by install- 
ing the LEDs, aligning the flat (cath- 
ode) sides as shown. Be sure that you 
have the PC board oriented as shown 
on the overlay; the positive side must 
be on the left. The “+” and “-” sym- 
bols on the copper side allow you to 
determine correct polarity. 

Now flip the board over and install 
the resistor and diode on the copper 
side. Both of these components should 
be insulated with heatshrink tubing 
to prevent short circuits. However, 
only the leads of the resistor should 
be insulated (not the body), otherwise 
heat dissipation will be impaired. 

Next, solder 10mm lengths of 
0.71mm tinned copper wire to each 
end of the board, forming axial “pig- 
tails”. These wires will make the con- 
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Parts List 


High-Mount Stop Lamp (HMSL) Module 
1 PC board, code 05103033, 11.45mm x 149.2mm 
16 5mm 20,000mcd red LEDs (LEDs1-16) (Vishay TLCR5800) 
2 1N4004 diodes (D1, D2) 
4 150Q 0.25W 1% resistors 
200mm length of red light-duty hookup wire 
150mm length of black light-duty hookup wire 


Multidisc Module 


1 PC board, code 05103036, 26.5mm diameter 

12 5mm 20,000mcd red LEDs (LED1 - LED12) (Vishay TLCR5800) 
1 1N4004 diode (D1) 

3 180Q 0.25W 1% resistors 

10mm length of 0.71mm tinned copper wire 

20mm length of 5mm-diameter heatshrink tubing 

150mm length of red light-duty hookup wire 

150mm length of black light-duty hookup wire 


Wedge Lamp 


1 PC board, code 05103031, 22mm diameter (Disc) 

2 PC boards, code 05103032, 31.5mm x 16mm (Wedge) 

8 5mm 20,000mcd red LEDs (LEDs1-8) (Vishay TLCR5800) 
1 10mm 6,000mcd (min.) red LED (LED9) 

1 1N4004 diode (D1) 

1 4709 0.5W 1% resistor 

2 1809 0.25W 1% resistors 

60mm length of 0.71mm tinned copper wire 
Cyanoacrylate-based adhesive (super glue) 


Bayonet Lamp 
1 assembled Multidisc module 
1 PC board, code 05103037, 26.5mm diameter (Platform) 
1 14.5mm O.D. copper water pipe joiner 
1 12V 21W single filament automotive bayonet lamp 


31mm Festoon Lamp 


1 PC board, code 05103034, 8mm x 24mm 

2 5mm 15,000mcd white LEDs (LED1, LED2) 

1 1N4004 diode (D1) 

1 2200 0.5W 1% resistor 

1 31mm automotive festoon lamp 

20mm length of 0.71mm tinned copper wire 
35mm length of 5mm diameter heatshrink tubing 
5-minute epoxy 


41mm Festoon Lamp 


1 PC board, code 05103035, 8mm x 33mm 

3 5mm 15,000mcd white LEDs (LED1 - LED3) 

1 1N4004 diode (D1) 

1 82Q 0.25W 1% resistor 

1 41mm automotive festoon lamp 

20mm length of 0.71mm tinned copper wire 
35mm length of 5mm-diameter heatshrink tubing 
5-minute epoxy 
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nections to the end caps. 

With the board assembly complete, 
the next step is to fit the end caps. 
Begin by removing the glass cylinder 
and filament from a standard festoon 
lamp. Take care to remove all glass 
fragments from inside the caps. 

Desolder the holes in the cap peaks 
and then slip them over the pigtails. 
Push the PC board as far as it will go 
into each cap. The assembled size 
should be close to the 31mm (or 41mm) 
mark. Snip the wires off so that they 
only just protrude through the cap 
peaks. Now solder in place and smooth 
off with fine glass paper or similar. 

Check that your completed lamp 
works in-situ and, assuming all is well, 
fill the end caps with 5-minute epoxy 
to make the job permanent. 


Automotive lamps vs. LEDs 


The extremely narrow emission an- 
gle of these ultra-bright LEDs (4°) 
makes them well suited for use in 
high-mount stop lights. However, in 
the case of conventional tail, stop and 
turn indicators, there are some poten- 
tial visibility issues. 

When viewed on-axis, a tight group- 
ing of these LEDs certainly appears to 
equal (or even surpass) the intensity 
of a 21W filament bulb. The bulb, 
however, emits light over a much 
larger area, resulting in good visibility 
over more than 180°. 

Naturally, the reflector and diffuser 
in light housings is designed to take 
this into account, so if we were to 
simply switch the standard bulb fora 
bunch of LEDs, the resultant light pat- 
tern would be entirely different. 

Simply put, direct replacement of 
filament lamps with LED lamps in 
existing automotive tail, stop and turn 
assemblies will not always be possi- 
ble. This applies particularly to 
“wraparound” styles, which must pro- 
vide light to both the rear and side of 
the vehicle. This problem is easily 
solved by designing the assemblies 


Where To Get The LEDs 


Jaycar Electronics stock suitable 
5mm red LEDs (20,000mcd), Cat. 
ZD-1790. Oatley Electronics have 


the 5mm white LEDs (15,000mcd) 
and a good selection of other col- 
ours as well. Our 10mm red LEDs 
came from Dick Smith Electron- 
ics, Cat. Z-4067. 
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Fig.11: here are the full-size etching patters for all the PC boards. Check your boards carefully for 
defects before installing any parts. 


specifically for LEDs, a task best left to 
the experts. 

Having said that, we believe that 
our modules have a multitude of 
highly practical uses. Here are just a 
few examples: 


Where to use LED lamps 


Why not add a centre-mount stop 
light to your trailer or van? The small 
size and shape of the Multidisc mod- 
ule will allow it to fit neatly within 
commonly available trailer stop light 
assemblies. Do you own a motorcy- 
cle? What about a truck? Get noticed! 

A couple of these hooked up to a 
simple flasher circuit and mounted 
under the boot lid or on a moveable 
panel would make the ultimate emer- 
gency beacon for late-night break- 
downs. They will flash for days with- 
out running your battery flat! 

In addition, the Multidisc module 
could be fitted with IR LEDs for use 
with CCD cameras and night viewers. 

The LED festoon lamps don’t put 
out as much light as the originals but 
they don’t get hot and they won’t run 
your battery flat in a hurry. Fit a cou- 
ple under the hood, in the boot, along 


www.siliconchip.com.au 








Although not readily apparent from the photo, the modified high-mount stop 





lamp with the LEDs is brighter than the conventional lefthand & righthand stop 
lamps. Its response time is quite a bit shorter as well (ie, it turns on much faster 


when the brakes are applied). 


the floor line or in the door panels. 
For that high-tech look, try blue (or 
even true green) LEDs instead of white. 

If you don’t want to modify existing 
light housings, then the LED wedge or 
bayonet lamps are a good option. 


They’re plug-in replacements for two 
popular auto lamp styles. If your vehi- 
cle uses different lamp styles, then 
you may be able to modify our designs 
to come up with something suitable. 

Have fun! sc 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


Automatic 
headlight switch 


This circuit will switch on your 
car’s headlights at a presettable ambi- 
ent light level. It has a delayed switch- 
on time of about 15 seconds so that 
the headlights don’t switch on unne- 
cessarily when driving under trees, 
overpasses, etc. 

The circuit is based on a 555 mono- 
stable timer circuit which is triggered 
by a decrease in light level. Power is 
applied permanently to the circuit 
from the 12V battery but the circuit is 
disabled by the relay contacts which 
pull pin 2 high. When the 12V relay is 


Simple universal 
PIC programmer 


This simple programmer will ac- 
cept any device that’s supported by 
software (eg, IC-Prog 1.05 by Bonny 
Gijzen at www.ic-prog.com). 

The circuit is based in part on 
the ISP header described in the SILI- 
CON CHIP “PIC Testbed” project but 
also features an external program- 
ming voltage supply for laptops and 
for other situations where the volt- 
age present on the RS232 port is 
insufficient. This is done using 3- 
terminal regulators REG1 & REG2. 

The PIC to be programmed can 
be mounted on a protoboard. This 
makes complex socket wiring to 
support multiple devices unneces- 
sary. 16F84A, 12C509, 16C765 and 
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energised (when the ignition is turned 
on), the relay contacts open and the 
voltage at pin 2 is now set by the 
voltage divider comprising the light 
dependent resistor (LDR1), resistor R1 
and trimpot VR2. 

Sudden changes in this voltage are 
impossible due to the 470uF capacitor 
C1, connected across LDR1. It elimi- 
nates sensitivity to sudden changes in 
light level. However, once the light 
level drops, the resistance of LDR1 
increases and so the voltage at pin 2 
drops and triggers the timing circuit. 
At the same time, the base of Q1 is 
pulled low and this discharges the 
timing capacitor, C3. 





other devices have all been used 
successfully with this device. 
Luke Weston, 
Wycheproof, Vic. ($30) 





The pin 3 output of IC1 now goes 
high to turn on Q2 which drives the 
headlamp and parking lights relays. 
Q2 remains on while capacitor C3 
charges towards +12V via resistor R2 
and the delay trimpot VR1. VR1 sets 
the on-time for a period of up to two 
minutes. However, if the light level 
stays low, Q1 holds C3 in the dis- 
charged state and the lights stay on. 

The 2-minute delay time avoids any 
erratic switching of the headlights due 
to street lights and also allows the 
headlights to stay for a short time after 
you turn off the engine. 

Rick Goodwin, 

Moonah, Tas. ($35) 


REG2 
78108 OR 7808 


REG1 
78105 OR 7805 


Note: this simple circuit will not 
work with older laptop computers 
that use low voltage (5V) RS-232 
signals. 
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Bat detector 
picks up ultrasound 


It is well known that bats use 
ultrasound for navigation and the 
location of prey. Typically, bats emit 
rapid bursts of ultrasound in the 
region of 15-200kHz (ie, beyond 
the range of human hearing), with 
wide variations in frequency, de- 
pending on the species. 

This bat detector is a highly sen- 
sitive circuit that “hears” bats in 
the range of about 20-80kHz. Al- 
though this doesn’t cover the full 
range of sounds that many bats 
emit, it is more than sufficient to 
detect the average bat at a range of 
tens of metres. 

In operation, the circuit uses an 
array of LEDs to give a visual indi- 
cation of a bat’s presence, instead 
of reproducing the audio at a lower 
frequency. This has two advantages: 
(1) the absence of headphones 
enables you to hear sounds that 
would otherwise be obscured — eg, 
the flutter of a bat’s wings or the 
lowest frequencies which a bat 
emits (sometimes audible as high- 
frequency, “scratchy” sounds); and 
(2) it effectively eliminates low fre- 
quency sounds (such as hands 
holding the detector), which can 
be the bane of budget bat detectors. 

The ultrasound is picked up with 
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a standard 40kHz ultrasonic trans- 
ducer. This transducer is effective 
up to about 80kHz, although its 
sensitivity drops off either side of 
40kHz. A quality piezo transducer 
could also be used here but note 
that this will only be effective up to 
about 50kHz (if that). 

Op amps IC1b-IC1d are wired as 
a very high gain preamplifier, am- 
plifying the signal millions of times. 
This produces sufficient signal 
amplitude at pin 14 of IC1d to di- 
rectly clock decade counter IC2 
(4017). 

IC2 is reset at regular intervals 
by op amp IC1a which is wired as 
an oscillator. This resets IC2 at 
about one tenth the rate of the high- 
est detected frequency. Therefore 
if, for an example, a 30kHz signal 
is received, IC2 might only se- 
quence two or three LEDs before 
being reset. By contrast, if an 80kHz 
signal is received, IC2 will sequence 
all the LEDs. 

This technique thus provides a 
visual indication of the received 
frequency. Note that ultrabright 
LEDs are recommended for LEDs 
1-6, since the LEDs have only a 
10% duty cycle. 

In use, trimpots VR1 (frequency 
adjust) and VR2 (gain) are initially 
both set to mid-position. These may 
then be further adjusted later on, 


as required. 

Once the circuit has 
been built, switch on 
and rub your hands to- 
gether near the ultra- 
sonic transducer. This 
should light at least 
one (and perhaps all) 
of the LEDs. If the cir- 
cuit is functioning 
correctly, it should 
respond to your 
hands being rubbed 
together at a 1-metre 
distance. 

If VR1 is set so that IC1a operates 
at 10kHz, LEDs 1-6 will represent 
20-80kHz in 10kHz increments. At 
least, that’s the theory — in prac- 
tice, IC1a is adjusted using VR1 so 
that the LEDs match the range of 
the transducer that’s been used. 

Besides being used as a Bat De- 
tector, the circuit could also be used 
as a simple tool to indicate fre- 
quency, to find tyre punctures 
(which emit ultrasound), and to 
detect other creatures which emit 
ultrasound (such as certain insects). 
And at its lowest frequency set- 
ting, it could even be used as a 
simple frequency-to-light conver- 
tor, with the LEDs dancing to nearby 
music. 

Thomas Scarborough, 

Cape Town, South Africa. 
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Junkbox-parts 
oven timer 


The motivation for this project 
came when the timer on our oven 
failed for the second time. It uses 
parts that were mostly scrounged from 
my junkbox. 

The resulting timer is very user 
friendly. You simply dial in the re- 
quired timing interval in minutes us- 
ing rotary switches S2 (units) and S3 
(tens) and then hit the start switch 
(S1). Any time up to 99 minutes can 
be selected. 

When S1 is turned on, the display 
LEDs light, initially indicating “00” 
and then advancing “01”, “02”,..., 
“99”, “10”, “11”, etc until the se- 
lected timing interval has been reach- 
ed. The timer then stops counting 
and sounds a buzzer until the start 
switch is turned off. 

The indicator LEDs can be arranged 
in semicircular fashion around the 
switches (ie, one LED at each switch 
position), thus giving a very effective 
display. This was much simpler than 
using a digital readout. 

The circuit itself is based on four 
low-cost CMOS ICs. IC1, is a 4060 14- 
stage binary counter/divider/oscilla- 
tor. It’s set up to produce a positive- 
going pulse at its pin 3 output (O13) 
every minute, as set by the timing 
components on pins 9, 10 & 11. This 
means that 013 must have a period of 
two minutes — ie, it will be low for the 
first minute and then go high for the 
next minute. This high-going pulse is 
then applied back to IC1’s reset pin 
(pin 12) via AND gate IC4b and diode 
D3. The counter thus restarts and be- 
gins counting the next minute inter- 
val and so on. 

The period of oscillation is approxi- 
mately 2.2RC where R is the resist- 
ance connected to pin 10 of IC1 (27kQ, 
VR1 & VR2) and C is the capacitance 
on pin 9. VR1 and VR2 provide coarse 
and fine adjustment of the oscillator 
frequency, respectively. 

IC2 & IC3 are two 4017 decade 
counters, each having 10 outputs (OO, 
O01, O2 and so on up to O9). Only one 
output of each counter will be high at 
any one time. The counters are reset 
by taking their pin 15 (MR) inputs 
momentarily high and this takes the 
OO outputs of each counter high. 
These outputs in turn drive LEDs 1 & 
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11 and this indicates zero or “00” 
(the initial state of the counting proc- 
ess). 

Each positive-going pulse on pin 
14 (CPO) of IC1 advances the count by 
one, with LEDs 2-10 turning on in 
sequence to indicate the number of 
elapsed minutes. When nine pulses 
have been counted, LED10 will be 
on. The tenth pulse then resets IC2 
(ie OO goes high and turns on LED1). 
In addition, IC1’s carry out pin (pin 
12) goes from low to high and this 
clocks IC3. As a result, IC3 counts in 
tens on minutes while [C2 counts the 
units. 

By using the 1-minute pulses from 
IC1 to clock IC2, the two counters are 
capable of recording the elapsed time 
up to 99 minutes, after which both 
counters are reset to zero and the 
count restarted. 

Both counters can be halted at any 
time by taking their enable pins (pin 
13) high. If this is done, the counter 
outputs will remain locked at the pre- 
vailing count at the time of receiving 
the disable signal. 

As well as driving LEDs 1-9, IC2’s 
outputs are also connected to S2, a 
single-pole 10-position rotary switch. 
Similarly, IC3’s outputs are connected 
to rotary switch S3. The wipers of S2 
and S3 connect to AND gate IC4a and 
when both inputs to this gate are 
high, its pin 3 output goes high and 
disables the counters. 

At the same time, the output of 
1C4d (pin 11) goes high and turns on 
transistor Q1 to sound the buzzer. 
The counters then remain locked in 
this count position and the alarm con- 
tinues to sound until the start switch, 
S1, is turned off. 

Because the 4017 ICs can only 
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source a small amount of current, 
special low-current LEDs must be 
used. The types used in the prototype 
were from RS Components, stock 
number 590-547. These operate with 
just 2mA of current, with a maxi- 
mum forward current of 7mA. 

Power for the circuit comes from a 
9V DC plugpack. Note that the start 
switch is placed after the 1000uF res- 
ervoir capacitor. This prevents the 
buzzer from making an awful “dying 
noise” as the capacitor discharges 
when the timer is switched off. 

Jack Holliday, 

Nathan, Qld. ($50) 
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All mail: PO Box 348, Woy Woy NSW 2256 
Ph (02) 4343 1970 Fax (02) 4341 2795 





MARCH 2003 35 





\GY ESKY 


Last century, we described a Peltier-powered tinnie cooler 
which could be built into a reasonably large Esky and so keep 
your food and drinks cool. Here’s another one — quite a bit 
smaller and just right to build into a 6-pack Esky to really cool 
down the tinnies. As a bonus, it will also keep food warm! 


very true-blue Aussie knows 

there is nothing worse than a 

warm beer (or soft drink, for 
that matter). But how do you get your 
drinks cold — and keep them cold? 
There’s the old ice-in-the-Esky rou- 
tine. But ice melts — especially if you 
keep putting warm cans in. 

Wouldn’t it be nice to have the 
cooler itself cool your cans? This one 
does! Just plug it into your car ciga- 
rette lighter (or any other 12V DC sup- 
ply) and it will silently cool cans down 
to the “aaaaaaahhhhhbh” level. 

Like the cooler we presented back 
in September 1999 (see, it was last 
century!) this one is based on a Peltier 
Effect device. We explained this semi- 
conductor device and its operation in 
some detail in that issue (and in the 
August 1999 issue) so we won’t go 
into too much detail again. 

Suffice to say that it consists of a 
number of P-N junctions sandwiched 
between two metal plates. Pass cur- 
rent through the junctions one way 


ee 





Just in case you haven’t seen one 
before, this is what the Peltier device 
looks like. This is a lower rated 
device than the one in this module. 
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By Ross Tester 


and they absorb heat — one of the 
plates gets very much colder than the 
other. Pass current through the other 
way and the reverse happens, the plate 
which was cold heats up. 

If you thermally bond the Peltier 
(that’s shorthand for Peltier Effect de- 
vice!) to another object, that object 
will either cool down or heat up, de- 
pending on the polarity of supply to 
the Peltier. That’s why a Peltier can be 
used for both cooling and heating. 

If you’d like more info on the opera- 


tion of Peltier Effect devices, we sug- 
gest you refer to the issues mentioned 
above. 


Peltier “module” 


There are two major differences be- 
tween this project and the earlier one. 

First, it’s much smaller — this one is 
designed to fit into a 6-pack cooler 
(the earlier one fitted a larger cooler). 
It really is intended as a drink cooler, 
not a mobile fridge! 

Second, and most importantly, this 
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(Above): the Peltier module attached to the top of the cooler lid while below is 


the view from inside the cooler. 


project is based on an almost-com- 
plete Peltier module. 

The earlier project required you to 
source the bits individually; this one 
has a pre-assembled Peltier module 
which includes a fan, heatsink, ther- 
mal switch, aluminium block and gas- 
ket. 

All you have to supply is an alu- 
minium plate (size to suit your cooler) 
and a small piece of, say, 15mm-wide 
polystyrene foam (such as used for 
packaging). 

The aluminium sheet needs to be as 
large as possible to ensure good heat 
transfer. We used a sheet 3mm thick 
because it was available — even thicker 
would be better still. 

Incidentally, the module comes 
from Oatley Electronics and costs the 
princely sum of just $33.00 (plus p&p). 
Not real shabby, that: we’ve seen simi- 
larly rated Peltier Effect devices alone 
advertised for the best part of $150.00 

Oh, nearly forgot: you also have to 
supply the cooler! 


Thermal shock 


Before we go too much further, a 
warning: one thing you cannot do with 
a Peltier is switch it between heating 
and cooling (or vice versa) without 
waiting for it to cool (or heat) back to 
room temperature. This would place 
enormous stresses on the device and 
would quite likely damage or even 
destroy it. 

We have shown a “reversing” switch 
in our circuit of the device but bear in 
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mind the comments above before 
switching over! 


Thermal bonding 


The reason we placed the module 
in the lid of the cooler was that it was 
convenient to do so. It’s also true that 
cold air falls, so theoretically the air 
inside the cooler would eventually 
cool down via convection currents. 

However, as every good cook will 
tell you, the secret in heating or cool- 
ing food or drinks is the thermal bond 
between the cold/heat source and the 
item being cooled/heated. 

Now we have to say that the ther- 
mal bond between the aluminium 
plate and the cans in the cooler is not 
that great. The reason for this is that 
air is not particularly efficient at trans- 
ferring cold/heat. 

It’s a bit like trying to boil a kettle by 
holding it above a hotplate rather than 
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placing it on it. Sure, the kettle will 
eventually get hot — but nowhere near 
as fast or efficiently as it would placed 
directly on the hotplate. 

Similarly, it would be much better 
if the cans could be placed in intimate 
contact with the aluminium plate at- 
tached to the Peltier. 

One way to achieve this would be 
to place the Peltier module not on the 
lid but on the side of the cooler, with 
an “L” shaped aluminium plate run- 
ning down the side of the cooler and 
across the bottom, so that the cans 
actually sat on the cooling plate. 

Even better would be to sit the cans 
in a small amount of water because 
this would achieve a much better ther- 
mal bond with the cans than the air in 
the cooler. 

Indeed, using a cooler is not the 
only possibility. We’ve had thoughts 
about using a small length of suitably- 
sized aluminium tube, maybe a yacht 
mast extrusion, which often has a flat 
on one side suitable for mounting the 
block (or maybe even the Peltier di- 


4x METAL THREAD 
SCREWS - SIZE 
TO SUIT TAPPED 
HOLES IN 
ALUMINIUM 
BRACKET 


3MM ALUMINIUM SHEET 
SIZE TO FIT INSIDE 


Sf PELTIER-EFFECT TINNIE COOLER 


This very simple circuit could be made even simpler if you don’t want 
the “heat” option: leave out the switch and thermal switch. 


rect). We haven’t tried this yet — but 
will do so when we find a suitable 
extrusion. 

We'll leave you with those thoughts 
in case you want to experiment. Plac- 
ing the module in the lid of a cooler, 
as we have done, is certainly not the 
only possible approach. 


Assembly 


Because the Peltier module is pre- 


Here's how the whole thing fits together. As 
mentioned in the text, the majority of this 
project is pre-assembled as a single module — 
everything between the finger guard and the 
aluminium block, in fact. All you have to do is 
fit it to the cooler and attach the aluminium heat 
transfer plate. 
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assembled, building this project is 
pretty simple: you cut an appropriate 
hole in the cooler (slightly larger than 
the aluminium block), pass the cooler 
module through it, fit the styrene foam 


-seal and screw on your aluminium 


plate. Connect power and it’s done. 
The power lead would ideally be a 
suitable length (but shorter rather than 
longer) of polarised (red/black?) 10A 
figure-8 cable, fitted with a car cigar 


4x SELF-TAPPING 
SCREWS - SIZE 

TO SUIT HEATSINK 
FIN SPACING 


2x METAL THREAD 

SCREWS - SIZE TO 
UIT TAPPE! S Il 
ALUMINIUM BLOCK 
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lighter plug at one end. Note that there 
are some “cheap” cigar lighter plugs 
around that are real junk — their springs 
aren’t and deform badly after a few 
uses. It’s better to pay a little bit more 
and get a good’n. 

For safety’s sake we have incorpo- 
rated a 10A fuse in the + line between 
the changeover switch and the cigar 
lighter plug. 10A is more than is 
needed by the Peltier and fan but 
should protect in case of catastrophic 
short circuit. 

Speaking of catastrophic, we have 
shown an “exploded” drawing of the 
assembly but that’s just in case you 
need to know how it all goes together. 
However, you should not need to dis- 
assemble the Peltier module. 

One thing you will note on the draw- 
ing is the use of heatsink compound, 
especially between the aluminium 
block and the aluminium plate. This 
will ensure maximum heat transfer. 

The thickness of the styrene block 
depends on the thickness of the lid 
(or wall) of your cooler. The idea is 
that it compresses slightly when the 
aluminium plate is screwed to the 
block, making a nice airtight seal 
against the cooler lid/wall but still 
allowing the block to make intimate 
contact with the aluminium plate. 

The high density foam gasket (sup- 
plied with the module) forms the air- 
tight seal on the outside of the cooler. 

The two seals probably won’t be 
watertight but with a bit of work with 
silicone sealant could possibly be 
made so. Just make sure you don’t get 
any sealant between the heatsink and 
Peltier, the Peltier and block or the 
block and plate — it is a good way to 
stop heat transfer! 


The thermal switch 


The project has a 65° thermal switch 
mounted on the side of the aluminium 
block. 

This only comes into play when used 
as a heating device and is designed to 
prevent the thing getting so hot it starts 





Upside-down view of the module as supplied by Oatley. Note the liberal use of 


heatsink compound on the aluminium block - you cannot see it in this photo 
but there is also a good dollop of the stuff on both sides of the Peltier device. 


melting (or at least deforming) the plas- 
tic lid or body of the cooler. 

If you are not intending to use the 
device as a food heater, it (and of 
course the reversing switch) can be 
left out. 


Power supply 


The 50W Peltier device draws 
around 3.5A at 12V (DC). Therefore it 
is going to place a fairly significant 
load on your car battery if the engine 
is not running — certainly enough to 
prevent you starting the car after a day 
out. 

Still, if you are caught out in the 
sticks with a battery that’s too flat to 
start your car, your drinks will be 
beautifully cold... 

Of course, you could also run it 
from a suitable 12V (or 13.8V) DC 
power supply — a typical “CB” power 
supply is rated at about 4-5A so would 
be perfect. 


az] a to E>) ee al al (=e @xele) (=) 
1 Peltier Effect module (Oatley Electronics) 


1 6-pack plastic cooler 


1 3mm thick aluminium plate, size to suit cooler 

Suitable fig-8 connecting cable with car cigar lighter plug 

In-line fuseholder and 10A fuse (can be integrated with cigar lighter plug) 
Heatsink compound 
1 DPDT switch, 5A DC contacts (optional, see text) 
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Where from, 
how much? 


The Peltier Device Module, 
complete with heatsink, fan, alu- 
minium block, thermal switch and 
gasket, is available from Oatley 
Electronics for $33.00. The vari- 
ous components may be pur- 
chased separately elsewhere but 
be prepared to pay at least $100! 

You need to supply the cooler 
(and the drinks to go in it!), alu- 
minium plate, polystyrene foam, 
power lead, inline fuseholder and 
fuse, cigar lighter plug, heatsink 
compound and (if required) the 
DPDT changeover switch. 

As a special bonus, Oatley 
Electronics will also include a 
quality car cigar lighter plug, with 
integral fuseholder already con- 
nected to a 1.8m length of heavy 
duty figure-8 cable, if you tell them 
you are building the SILICON CHIP 
Cooler project. 

Contact Oatley Electronics via 
phone (02) 9584 3563; fax (02) 
9584 3561; email — sales @ oat- 
leyelectronics.com or via www. 
oatleyelectronics.com. 
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SERVICEMAN'S LOG 


Bring your hammer-drill & muscles 





A serviceman does not just fix faults, advise 
customers on new equipment, or fit a new 
antenna. Many new, large sets often require a 
lot of muscle and constructional skills 
outside electronics. And I had another job 
this month which should have been avoided. 


I can’t help myself. Yes, I did it 
again; lumbered myself with a repair 
that Ishould have stayed well clear of. 
But I did have some mitigating cir- 
cumstances. 

It’s my wheels. Because I’m so badly 
paid, I have to use secondhand vehi- 
cles and my old Ford Laser was just 
about to dump its gearbox. Ouch! 

Anyway, I was sulking over this 
latest problem one morning when in 






Ph 


l, 
WO 
\ 


> 


waltzes an old colleague. And in the 
ensuing conversation, he mentions 
that he is trying to fix a Philips FL1.1 
with an east-west pincushion fault. I 
told him to wash his mouth out for 
mentioning such words in my pres- 
ence. But grateful that it was someone 
else who was suffering from such mis- 
fortune, I offered as much free advice 
as I could — as long as he was doing 
the work. 
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BELIEVE Me, IT WAS LOUD 
ENOUGH TO HAVE AWOKEN 
THE NEW ZEALANDERS ove 
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That is, until it turned out that his 
client was a Ford transmission expert 
and repairs them all day long. Sud- 
denly I realised that a dangerous con- 
tra deal was in the air but I quickly 
lost all sense of reasoning. I mean, 
how bad can a TV fault be? And after 
all, I could end up saving many hun- 
dreds of dollars. 

In due course, my car went east and 
his TV set came west; straight into my 
workshop. And being a 33-inch (80cm) 
set, I almost had to rebuild the work- 
shop around it to get it to fit. 

The set turned out to be a model 
33FL1880/75R, the same as one I wrote 
about in last month’s issue. This set 
had the same problems as the one in 
that article and my friend patiently 
worked through it until, finally, he 
too discovered that capacitor C2523 
(8.2nF, 2kV) capacitor was the cause. 

He then replaced all the blown up 
bits and that fixed everything except 
the east/west fault which had him 
stumped. I had hoped for a minute 
that it was just transistor Q7610 
(2SA1359) that was faulty, as in the 
earlier set, but he had already changed 
that. 

Anyway, I own two working FL1 
TV sets and another which also has an 
east-west pincushion fault, though 
none of them are 33-inch models. I 
checked all my friend’s work first and 
apart from replacing the horizontal 
output transistor ON4673 with a 
BU508A (a BU508AF is an even better 
choice), nothing apart from a few 
faulty joints was obvious. However, 
the voltage on the emitter of Q7610 
was only 1.8V instead of 14V and 
neither the width adjustment (VR- 
3601) nor the pincushion control 
(VR3602) had any effect. 

I had heard that shorted turns in 
coil L5526 could cause this fault, so I 
swapped this coil with the one in the 
good set. Unfortunately, it made no 
difference to either model and both 
coils had an inductance of 11mH. 

Ithen decided to try similarly swap- 
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ping transformers 5521. This turned 
out to be a monstrous mistake, as it 
instantly took out both horizontal out- 
put transistors. After replacing these, 
I still couldn’t get the set to start and 
there was no 141V rail. Eventually, 
after a lot of messing about, I discov- 
ered that Q7610 was short circuit but 
the set was still dead when this was 
replaced. 

Next, I unsoldered pin 8 (141V in- 
put) to the horizontal output trans- 
former and horizontal output stages 
and fitted a 100W globe across the rail 
instead. This time when I switched it 
on, there was an enormous bang, like 
a shotgun going off. Believe me, it was 
loud enough to have awoken the New 
Zealanders. 

Well, at least I had produced a meas- 
urable reaction — a small earthquake! 
The only trouble was I didn’t have a 
Richter meter to measure it! 

In fact, it was C2512 in the horizon- 
tal centring circuit which had ex- 
ploded. It took quite a while to realise 
that Q7512, Q7513, R3514, R3537, 
R3515 and D6515 had also been de- 
stroyed. When I finally put it all back 
to where I started, I made an emphatic 
mental note: not all FL1.1S chassis 
are the same and not everything is 
interchangeable. 

However, the east-west circuits are 
similar and therefore the voltages and 
waveforms between the sets should 
also be similar. As a result, I spent an 
hour or so measuring the good 29- 
inch set’s east-west correction circuit 
voltages and drawing the oscillograms. 

As I have mentioned on previous 
occasions, access to this chassis is 
rather difficult. The so-called service 
position is with the main chassis 
(small and large signal panel) pulled 
right back and up. You then have to 
balance it on its edge, taking care not 
to short out the CRT socket with the 
heatsinks. The control panel and 
mains filter panel remain behind. 

The chassis is bulky and heavy, with 
modules and heatsinks everywhere — 
mostly soldered in. The voltages in 
some parts are very high, with sensi- 
tive surface mounted components 
nearby. Replacing a part requires ac- 
cess to both sides of the board, which 
means moving them up and down. 

Finally, just to make life interest- 
ing, the 315V main HT line remains 
charged even after the set is switched 
off — not to mention the 200V rail for 
the RGB output amplifiers. And be- 
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cause the whole chassis is pre- 
cariously balanced in the “serv- 
ice” position, it’s impossible to 
safely attach a probe onto a 
subminiature component and 
take a reading. 

It’s also impossible to 
make any service adjust- 
ments while in this service 
position, as the controls 
are all on the inaccessible 
side of the board. In fact, 
even in the so-called 
“accessible” position, they 
aren’t easy to get at! For 
example, to measure and 
adjust the 141V rail, it’s nec- 
essary to attach the probe 
onto test point TP57 (cath- 
odes of D6237 and 
D6238). What they don’t 
tell you is that these sit i 
right betweenaheatsink @... *,, 
and the SOPS module ot 
and there is very little 
clearance between these 
two parts. 

In practice, it is neces- 
sary to go to standby, con- 
nect an insulated croco- 
dile clip onto the di- 
ode, then switch on 
using the remote con- fa 
trol and adjust R3371. 
And you really have to 
watch yourself: one 
third of the large signal 
panel is at full mains po- 
tential and the other two 
thirds is at chassis — and the dividing 
line is not easy to see. No wonder no- 
one likes fixing these beasts. 

Basically, the east-west circuitry 
converts vertical pulses derived from 
the vertical deflection output into up- 
side-down parabolas. These are then 
fed to the east-west output transistors 
which in turn drive one end of the 
deflection yoke via a variety of tuning 
components. The other end of the de- 
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flection yoke is fed with 1000V hori- 
zontal pulses. EHT information is also 
applied to prevent picture blooming 
on bright screens. 

The preamplifier stages consist of 
four surface-mounted transistors 
which are controlled by the width 
and pin controls. Unfortunately, the 
circuit diagram is full of errors, with 
few voltages and waveforms. 

I replaced all the surface-mount 
transistors and all the electrolytics but 
the fault persisted. Despite that, the 
two sets compared quite well, al- 
though factors such as the control posi- 
tions, the size of the sets and the beam 
current due to picture content made it 
difficult to work out what was impor- 
tant and what wasn’t. 

The main factor was the voltage on 
the emitter of the east-west output 
transistor (Q7610) which was con- 
stantly far too low. The breakthrough 
came when I noticed that one of the 
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east-west modulator diodes, D6526 
across the horizontal output transis- 
tor, went to C2504 and not to the emit- 
ter. Ialso noticed a thick black jumper 
lead across the two emitters of Q7504 
and Q7506. However, this lead was 
unnecessary because they already had 
a link on the other side. 

Granted, it’s not uncommon in TV 
sets to have what may be considered 
redundant links. Sometimes it’s be- 
cause there is high current and some- 
times it is to limit inductance. How- 
ever, the link was not fitted in the 29- 
inch model, so what was it’s purpose? 

There seemed to be no reason — 
unless the link was in the wrong place. 
Could it be that, in the course of chang- 
ing the horizontal output transistors, 
my friend removed the link and put it 
back in the wrong position? 

Well, of course, it was in the wrong 
position. Both C2504 and D6526 
weren’t connected prop- 

erly into the circuit — 

and rerouting this link 
quickly fixed that. 
But I wasn’t quite 
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out of the woods yet. The east-west 
controls now had an effect but not 
enough. The voltage on the emitter of 
transistor Q7610, which was previ- 
ously too low, was now too high — at 
times nearly 60V! 

More careful examination revealed 
that R3611 (2.7kQ) and R3614 (1.5kQ) 
were both high. Replacing them 
brought both controls within a toler- 
able range. 

Finally, I replaced the back and left 
the set on soak test. I hope that its 
owner has done as good a job on my 
transmission! 


Plasma sets 


My next story is not, strictly speak- 
ing, about a conventional service job; 
rather, it was an installation job. More 
exactly it involved installing two 
Panasonic “Progressive Wide Plasma 
Displays” (Model TH-42PWS). These 
are very large units, measuring 1020 x 
610 x 89mm (plus the speakers), and 
are designed for wall mounting using 
special brackets. 

It needs at least two people to safely 
manhandle these monsters, since the 
total weight (display and speakers) is 
32.7kg. The special wall-hanging 
brackets (TY-WK42PV1) that are used 
to support the display are made of 
heavy-gauge steel and weigh a further 
6kg each! 

Panasonic recommends that the 
brackets be mounted using at least six 
bolts but I fitted 12 just to make sure. 
After all, plasma displays don’t take 
too kindly to a fall, this being the most 
common reason for failures. 

The first thing to do was work 

out the optimum height for the 

display (in most cases, eye 

height) and then drill one 

hole at top centre to hang 

the bracket. The bracket is 

then initially attached using 

re a single M6 bolt, then ad- 

‘ justed with the aid ofa spirit 

level and used as a template 

to drill the holes for the re- 
maining bolts. 

It was also necessary to 
mark a cable access hole on 
the bottom lefthand side. 
This hole (30 x 100mm) 
needs to be drilled right 
through to the brick cav- 





ity in order to accommodate the ca- 
bles. Another hole then has to be 
drilled where the cables are to emerge 
and connect to the associated AV 
equipment — VCR, DVD player, digital 
set-to box, amplifier, etc. 

I was annoyed that most of the ac- 
cessories were not immediately avail- 
able from Panasonic and I hope they 
will fix this soon. For example, I wasn’t 
able to get the TV-PT600E (and TY- 
42TM5H, TY-SCP15C03, TY-42TM5T) 
tuner/receiver. Instead, I had to use an 
existing NV-FJ630A hifi VCR as the 
main tuner. 

One of the display units had to be 
fitted across a corner, which I thought 
was a waste. However, that’s what the 
customer wanted and he was paying. 

To do this, we made up a solid 
metal panel which was bent over at 
45° at each end and mounted verti- 
cally in the corner. We used 2mm- 
thick aluminium for this and I was 
initially worried about its rigidity but 
when the set was mounted, it was 
very solid. 

I also fitted brackets to hold and 
conceal the VCR, which I modified so 
that the infrared remote control re- 
ceiver was external and just peeping 
over the top of the display. Interest- 
ingly, I found it to be more sensitive 
facing the wall than looking back out 
towards the viewer. 

When it was all finally connected, 
the digital reception was exception- 
ally good. Overall, the effect was fan- 
tastic. I just wish I could afford one! 


Akai TX-140 stereo unit 


A young woman brought in her Akai 
TX-140 stereo unit with the complaint 
that it wouldn’t play CDs. As some- 
times happens with these types of sys- 
tems, I was expecting that either the 
laser and/or the disc motor had failed. 
In the former case, the disc starts to 
spin and the laser comes on and tries 
to focus. If it fails to read, the CD 
stops. 

I removed the top cover to watch 
what happened and found that the 
three CDs on the carousel would not 
stop rotating around the platter. What’s 
more, they would not line up with the 
CD reader. 

I prised off the platter and saw how 
the deck worked. Each disc had a 
series of plastic tongues on the under- 
side of the platter, one for disc one, 
two for disc two, etc. These gave a 
digital pulse as they passed between 
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an optocoupler. What was fairly obvi- 
ous was that the optocoupler wasn’t 
working. 

The optocoupler is mounted on a 
small board with a 5-strand flexi-lead 
between it and the platter motor. The 
flexi-cable seemed to be the obvious 
culprit and I checked the continuity 
with an ohmmeter. As I suspected, 
two of the conductors were open cir- 
cuit. 

I tried repairing it by running a par- 
allel wire with flexi-cable but it wasn’t 
possible to solder it on, so I ordered a 
longer generic flexi-cable. 

When this arrived, I cut it to size 
and stripped back the insulation about 
2mm to solder onto the sub-board. 
Because of its size and the heat of the 
iron, it was quite difficult not to make 
a complete mess of it but with a bit of 
perseverance, | finally managed to sol- 
der it on. The reassembly was a breeze 
and the job was done. 


JVC TV set 


When a rather ordinary-looking 
51cm JVC AV-21 TEAU (MZ2 chassis) 
was brought in, I wasn’t really expect- 
ing anything other than a mundane 
repair. The set was dead and it didn’t 
take a mental giant to figure out that 
the horizontal output transistor (Q522, 
2SD1878-YD) was short circuit. 

The only replacement I had was a 
2SD1878, which wasn’t fully isolated 
like the original but this was easily 
fixed with a mica washer. However, 
when I switched the set on there was a 
split second during which the normal 
static field around the picture tube 
was very much higher than normal. 
As I say, it was only very brief, then it 
was back to square one. 

But while it lasted, the effect was so 
great that I received a shock and there 
was also a flash-over inside the pic- 
ture tube. Initially, this made me think 
that perhaps the picture tube was 
down to air. It took another transistor 
failure to prove it wasn’t the tube, as I 
had totally disconnected it by then. 

The most common problems that 
can cause horizontal output transis- 
tors to cark it are: (1) a faulty horizon- 
tal output transformer; (2) a faulty de- 
flection yoke; (3) excessive HT; and 
(4) crook tuning capacitors — although 
not necessarily in that order. 

I unsoldered and measured tuning 
capacitor C524 as well as C525, but 
both were spot on. I then removed the 
deflection yoke and examined it care- 
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fully but it too appeared to be OK. I 
also reworked the solder on the moth- 
erboard but no joy. 

Unfortunately, my copy of the serv- 
ice manual didn’t have the circuit dia- 
gram or service adjustments for this 
set, which was extremely frustrating. 
I did have the circuits for an AV- 
G21AU, which is a CA2, and an AV- 
G25AU, which also uses an MZ2 chas- 
sis, but neither was quite close enough. 

I assumed that the HT (B1) rail, at 
test point TP-91, should be at 114V. 
To confirm this, I had to replace the 
horizontal output transistor, short out 
its base and emitter and connect a 
100W globe. It was spot on at 114V. 

So all that seemed to be left was the 
horizontal output transformer. My 
shorted turns tester could not detect 
any shorts across pins 9 and 10 but 
that doesn’t mean very much; high 
voltage failure in the secondary can’t 
be detected at low voltage. 

Finally, I ordered a new horizontal 
output transformer, confident that that 


was it. However, after fitting it, the set 
behaved exactly as before and then 
died. 

I can’t lie that I was the great brain 
that discovered the cause of this one — 
instead, it was Technical Support at 
Hagemeyer. 

Though I thought I had been com- 
pletely thorough in resoldering every- 
thing on the motherboard, I had in 
fact neglected to check and resolder 
the connection to the horizontal oscil- 
lator ceramic resonator/crystal (CF- 
561) on pins 14 and 17 of the jungle IC 
(IC201). And that was what wrong 
with the set in the first place, causing 
it go wildly off frequency and the EHT 
to rise spectacularly. 

After realigning the yoke and CRT 
p/c magnetic rings, everything was 
fine except for one slightly bizarre 
problem. I didn’t have the remote con- 
trol but I noticed that by pushing the 
channel (CH) up and down buttons on 
the set itself, I could select “AV” in- 
put. The problem was that the video 
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from my signal generator wasn’t going 
in via the AV sockets at the rear. 

Conversely, I could tune it in when 
I plugged the generator into the an- 
tenna socket while still in the AV 
mode. 

Initially, I thought that the AV 
switching ICs had failed, along with a 
transistor controlled by the microproc- 
essor. Later, when I read the instruc- 
tion book on this model, I learnt that it 
is necessary to select either “TV” or 
“Video” with the remote control to 
change the source. The “AV” mode in 
this set really just denotes the change 
in sync time constant that is required 
to prevent “flag waving”. 

Now, on a lighter note, here is a 
contribution from K. A. of Kingston, 
Tasmania. This is how he tells it. 


Unreliable remotes? 


A friend had been grizzling on and 
off over several months that all the 


YOUR Ives tune 11 


remote controls for her new and ex- 
pensive TV, DVD, and VCR were un- 
reliable. The problem wasn’t so much 
presented as “It’s busted, will you fix 
it?” but during dinners as part of idle 
chit-chat about growing old and cop- 
ing increasingly less well with new 
fangled gadgets. 

It took ages for the various bits of 
information to completely emerge. 
Apparently, the batteries in the 
remotes had been replaced umpteen 
times, the gadgets had been taken back 
to the shop umpteen times (they were 
still under warranty) and experts had 
visited umpteen times. Furthermore, 
red herrings like too much sunlight, 
too much light in general, interfer- 
ence from modern high efficiency 
lights, etc had all been eliminated. 

There was some hazy information 
that the various remotes weren’t all 
equally unreliable. However, the de- 
tails were confused and this informa- 
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tion was no help at all. 

One day, a really weird piece of 
information emerged; the remotes all 
worked well for my friend but not for 
her teenage son. Now if this had been 
the other way round, it wouldn’t have 
been significant; teenagers often suc- 
cessfully use gadgets that have adults 
baffled. 

Lacking any solid clues, I contin- 
ued to offer sympathy rather than use- 
ful advice and left the problem as one 
of life’s little puzzles. And then one 
day, I was visiting their home while 
the teenage son was watching TV and 
wrestling with one of those (expletive 
deleted) remote controls. 

Aha! Problem solved! 

Have you seen the way teenagers sit 
in chairs to watch TV? 

His feet were on a footstool, his 
backside was dangling over the edge 
of the cushion, his back was where 
his backside should have been and 
his head was propped up against the 
back rest. Bone surgeons will make a 
fortune 30 years from now recon- 
structing his neck! 

But that’s not all. The remote con- 
trol was on his tummy and his great 
big size-15 feet were between it and 
the IR sensors on the TV, VCR and 
DVD! 

IR light doesn’t shine through feet! 
— no wonder it wouldn’t work. 

The equipment itself was installed 
in a typical cabinet with the VCR on 
the bottom, then the DVD and the TV 
on top. The TV could occasionally get 
a glimpse of the remote control over 
the teenage son’s toes and so it worked 
sometimes. By contrast, the VCR was 
in a deep, dark, gloomy shadow and 
almost never worked! sc 
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Light Depend Resistor (LDR). 


birds burst into song. Not only 
do they twitter away to each other, their 
beaks move as well as their tails. 
Requires 3 x AAA cells not included. 


pram $19.9 


Basketball Action Clock | 
This digital alarm clock looks 


like a mini basketball. When 
the alarm sounds you can 
throw it to stop the wake up 
call. But don't be too rough, 

| you can't play ball with it. It's a 
fun clock that's fun to wake up 
to. Ball is 100mm in diameter. 
Battery included. 


$14 









| 





New Ronee of Kwik Kit Modules fe ar a tN 


Mains Motor and Lamp Controller 





‘Similar to AA-0342 
to the left, though 
it features an 
effective range of 
up to 30metres. 


Ideal for extremely | 


wide entrances, 


| gateways etc. 


Features a SPST 


| relay output 
| capable of 
24V @ 3A. Not intended for 


outdoor use. 


with a flat battery. 


module mounts easily 
between your battery and 
load - then disconnects 
the load once the battery 
voltage falls below 


approx. 12.2 volts. 


up to 8A. Note: Not intended for use in automotive 


situations with the 


Cat. AA 


* { 


. 


“ce 


NEW PRODUCT 


i 


Vw 


» $69 
12V Battery Guard 


Don't be left stranded 


This 


Rated 


engine running. 


m $29: 95 





NEW PRODU q 


~ 


This module can 
be used for various 
mains rated 
applications 
including lamp 
dimming, soldering 
iron temperature 
adjustment and 
collector or split- 
pole motor speed control. Features a 6(00W 
continuous and 1200W peak loading capacity with 
adjustable potentiometer control. 


mmr $34: 
Stepper Motor Interface Module for PCs 
















Control the speed 
and direction of a 4- 
pole stepper 
motor, rated 
between 5 to 
18VDC @ 2 amps max, via your computer. Requires a 
split rail DC power supply rated at motor 


specifications. Use motors NEW PRODUCT 


YM-2753 and YM-2752 
Use with our ° 


shown below. 
ee motors below. 


Cat. AA-0352_ 








Swivel Bases { Bases 


| Making life easier, these swivel bases are 
strong and practical. For use where you 
want to adjust the viewing angle of a TV, 
the direction of your Hi Fi speakers or 
facing your pot plants into the light. 
Will rotate 360 degrees and can 
| hold up to 100kg. 

| a? in two sizes: 


i 


a a $14% 
: $199 











for TV! +) Pot Plants 


NEW PRODUCT 


T DELIVERY AVAILABLE* 


1800 022 888 























4 Pole Stepping Motors 











eCurrent: 250mA 
| Coil resistance: 30 ohms 


Cat. YM-2752 _ 





Can be controlled using our AA-0352 Computes Interface Module] 
48 Step 5V Stepper Motor 


eCurrent: 1A ®Coil resistance: 5 ohms 
Dimensions: 66mm dia x 37mm (without axis) 
eAxis Dimensions: 5mm dia x 11mm 
¢Terminates to 4 Pin 0.1-inch header Weight: 385 grams 


$1 9-9 


40 Step 7.5V Mini Stepper Motor 


¢Dimensions: 35mm dia x 22mm (without axis) 
eAxis Dimentions: 1mm dia x 10mm 
| ¢Terminates to 4 Pin 0.1-inch header Weight: 90 grams 


$12:% 


Can't make it to one of our stores - then let our store come to you! | 


www.jaycar.com.au 
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NEW PRODUCT @ 











New Computer Accessories 


USB Digital Camera With Audio Mini 4 Port Active USB Hub PC Fan Cooldown Timer 


he’ hiaks Natmaeiticn | | NEW PRODUCT NEW PRODUCTS 
Add this high | NEW PRODUCT NEW PRODUCT Keep powering 


resolution USB video your CPU Fan 
camera to your Graphics Cooler 
computer and you or other fans 
will be able to set up after you turn 
a home video link off your 

and send images to machine and 
your family and stop damage 


friends. The camera that may occur if left hot 
























This USB 
Hub is much like 
the others in our range 
except it combines two of the best features, 
it's small and self powered. Being self 

































ate eves eet pr ena all devices to run at full Alor Shido Wn YOUCANGEriLto tan 
Sel Meo : frie dre Be LENS ee for a selection of durations (up to 10 mins) and 
auto exposure and white balance for optimum Powered by mains plugpack included. 

; ' : control up to two fans at-once. It can be 
performance and an internal microphone. The software Includes USB A-B Lead for connection to PC. 


: : mounted permanently with screws or with the 
included lets you also create virtual photo albums and adhesive velcro supplied 
photo greeting cards. 


erm $79 $49 $39 


Mobile Phone SIM Card Data Bank 









































GSM SIM Card Reader/Writer The SIM data bank provides an easy way to 
You can view and store download the information in you mobile phone's SIM 
all records, SMS card. Features include: phonebook, reminder, 
messages and change PIN calculator, memo, address book, sms book and unit 
codes. Read, edit, backup and conversion. 
add to your phonebook 4 #RS232 connection to PC, complete with cable. 
entries. Also allows you to _— Includes windows software for Win 95/98/2000 on 
Compose SMS messages Vie ———— 80mm CD. ‘ 
on veut PC, then save ca oo AST eUses 1 x CR2032 button cell, included. 
to the SIM and send them later. Drivers and software are supplied for oR ENTSET gE $49 
Win98, 2000, ME and XP. ¢Serial D9 connection. 
emer $299 3 Port IEEE1394 Firewire PCI Card 
The common choice for audio and video transfer, and also external 
4 Port Broadband Router NEW PRODUCT storage devices. This 3 Port PCI Firewire Card will operate up to 
This broadband router incorporates 400mbps, and is plug n play compatible. 
both LAN and WAN support and Download digital video from your camcorder and 
is an ideal solution for make your own home movies with the Ulead 
connecting small networks Video Editing Software included. A 1.8m 6pin to 4pin an 
to the internet via high Firewire cable is also supplied. Sia 
speed ADSL or cable 95 Mini Digital Camera Keyrin 
modems. The router has a Cat. XC-4818 — 69: g ym 























built-in firewall to protect your PCs from as oe USB Notebook Camera 
outside hackers. Other features include remote configuration NEAR ; ee 
and management, VPN tunnelling, incoming port forwarding and This camera features This Digital Camera 
much more. a flexible mounting clip with measures only 60 x 
S 1 99-% adjustable ball joint for 43mm and has a 
improved camera position, key ring so that you J 
4 Port USB 2.0 PCI Card short USB lead with ferrite can have it with 
a suppression, snapshot button you at all o~ 
With the latest USB 2.0 specification, and adjustable focus. A times. ae 
this 4 Port USB PCI Card transfers up CD-ROM is supplied Maximum 





to 480Mbps! That's up to 40 including drivers and 10 resolution of 100K (352 x 288 pixels) 


times faster than original software applications. allowing internal storage of up to 80 
USB. Featuring Plug ‘n Play ® : 352 x 288 pixels resolution photos (20 in high resolution). Great for the 
operation, it is compatible with all eSize: 45(L) x 29(W) x 16(H)mm outdoors, travelling and people on the go! 


elncludes cable and PC software 
eUses 1x 'AAA' battery, included 








USB devices up to Version 2.0. Software suitable for Win 98, 


$54: = 2000, Me and XP ° $592 


$69 
4 & 6 Way Powerboards with Flameless Gas Hot Air Blower 
Filter / Surge and Overload Protection A handy little unit for blowing hot air without 
for Power and TV Antenna the presence of a flame. Great for ty 

































general heating and drying, 

shrinking heatshrink tubing and 
working with plastics etc. Uses 
butane gas, has piezo ignition, and adjustable temp. 
Refill with butane gas (NA-1020) 


connection, , 95 
allowing you to protect your TV Cat. TH-1602 — 29 
and VCR etc. as well as your mains powered 


devices. Ideal for a small home theatre system or any AV Lead for Camcorders and LCD TV's 


Entertainment System. This lead is for connecting your camcorder or LCD NEW PRODUCT @ 
4 Way $ 2 6 95 TV to another AV device such as a video recorder 


As well as a powerboard, these mains 
filter/surge protectors offer 
protection for your 
antenna 









eS 












Cat. MS-4054 or TV. It takes the 3.5mm 4 pole input/output 
jack and sends the signal to 3 RCA plugs. 
6 Way iu 


$34° B$9°° 
OVERNIGHT DELIVERY NVZAN TAN 2 i te Can’t make it to one of our stores - then let our store come to you! 


1800 022 888 Www.jaycar.com.au 



























Exquisite Electronic 
Wine Corkscrew 


| A powerful but gentle electric corkscrew 





action to remove even the most difficult 
| cork. This little beauty would make a 
| magnificent present for any wine buff. 240V 
| charger is supplied in an attractive gift box. 


| 
{AcE $99" 





40 Channel UHF/CB Transceiver 





Open field range up to 5Km / Inner city range up to 1Km 

°VOX function 

@Requires 4 x AAA batteries | NEW PRODUCT | NEW PRODUCT 
Cat. DC-1010_ $79 

, : Mains 

Hands Free 4 Charger 

VOX Kit to d to Sul 

Suit Above y 











CEMEIALTES $145 #$14% 








-2.4 GHz Wireless Cameras 
| B&W CMOS Wireless Camera Transmitte 


Take the hassle out of 
installing surveillance 
cameras, simply apply 

| | power, and the 

camera will transmit 
the image and audio, to 
the awaiting receiver. It features 
Infra-red LEDs mounted on the 
front to “See In The Dark”. Great 
for monitoring sleeping children, or 
the poolside action. Supplied 
with mains plugpacks, 
camera, 3 channel receiver, 
and an A/V RCA cable. 

Cat Price $269 


| etveme lone y2:1 Jam 















Introductory Price $239 







r/Receiver Colour CCD Wireless Camera 


Transmitter/Receiver 
Monitoring remote locations has never been easier or 
cheaper with this colour transmitting camera and 3 
channel receiver. The receiver will accept up to 3 separate 
cameras and can be set to scan and individually display each 
camera. Great for home security, 
kindergartens, factories, 
surgeries etc. 

Supplied is a 3 channel 
receiver, one transmitting 
camera, mains plugpacks, 
and an A/V RCA cable. 
Cat Price $329 


CS introductory Price $289 





Titanium Subwoofer and Enclosure Deal 


AEI Economic Two Zone ‘Alar Controller 








Ref: SC March 2003 

Includes a 10" Titanium Response 
4Q subwoofer, 25L sealed 
subwoofer enclosure, and a handful 
of other bits. Suited for car, or home 
theatre systems. It uses our 10” 
sealed subwoofer enclosure, and 
modifies the box to incorporate a 
speaker port. Liquid nails & plastic 
pipe not supplied. 


NEW PRODUCT 


The project includes the following parts: 
1 x 10" Titanium Response Subwoofer 
1 x 25L Sealed Subwoofer Enclosure 


CS-2274 
CS-2520 
1 x 350gsm Acryllic Speaker Damping Material AX-3690 


1x 10" Steel Protective Grill and Grill Clamps AX-3522 
2 x 65mm dia. Flared Speaker Ports CX-2688 
Total: 





‘Save $17.85 Cat. AA-0 


Garage Parking Signal 


This device uses an ultrasonic 












Special Offer! Buy all these parts at one time in any Jaycar store, & 
we will give you the speaker ports and steel grill, absolutely FREE! 


Buy All Together: $166.25 for the lot! 





NEW PRODUCT 


A compact and economic two zone alarm 
controller that is ideal for 
boats, caravans, granny 
flats and smaller houses. f big ie ‘ 
The controllerhas both | alias il 
instant and delayed zones | 

and is fitted withasiren | . 

driver that can handle 2 x ‘=e 

8 ohm horn speakers. A | - : 

relay output (NO) is also 

provided for driving a 

strobe light or other device. 

Exit and entry delays are built into 

the controller to allow legitimate entry. The y 
controller's small size means that it can be easily hidden away. ¢Two 













$99.00 alarm loops. One delayed and one instant #60 second exit delay and 30 
$59.50 second entry delay *5 amp relay output ¢12- 16 VDC operation eSize 
$7.75 87(H) x 120(W) x 33(D)mm_ Weight 145g 
ples Cat. LA-5590 _ $39: 
$184.10 










Desktop Clock with 
ee Vel (its |hermometer and Hygrometer 


Featuring solid metal construction, with a 





138 stylish high quality Satin Nickel plating, 
these pieces will compliment any desktop 
RF Modulator for NEW PRODUCT or table. Fully analogue, they feature a 


12Hr clock, a thermometer range of -30 to 
+60°C (-20 - 140°F), and a full range 


Audio/Video 





sensor, and as your car gets 
closer, the lights activate 
SS, to indicate the distance 
J remaining between the 
wall and your car. The 
unit can be 
calibrated for 
custom 
distance 


“ settings. 
| Requires 4 x D cell 9 ; 
batteries. Not supplied. NEW PRODUCT 


$59 





















OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 






hygrometer (0 - 100% Humidity). Supplied 
in a metal case with a foam insert. 
Two sizes available. 

Vertical 
Vertically Standing: 

85 x 28 x 10mm 

Cat. XC-0240 
Horizontal 
Horizontally Standing : 
117 x 36 x 13mm 
Cat. XC-0242 


$49 ea 


This modulator converts 

a Video and Audio signal 

to an RF or ‘Antenna’ 

type signal to connect 
directly into a TV which only 
has a TV aerial socket. 
eChannels 0 and 1. 
Requires 12VDC @ 100mA. 
Use Plugpack MP-3002 


Cat. LM-3872 _ $2 8.00 








Can't make it to one of our stores - then let our store come to you! 


www.jaycar.com.au 








Video Doorphone 


External unit has a B&W CMOS Camera with Infra-Red 
llluminators, to see your visitors in complete darkness. 
The internal unit features a 4" monitor with 

telephone handset. Speak to a 
visitor before letting them in. You 
can connect another monitor, or 
even 2 more to this unit. This 
unusual feature, normally only found | 
on expensive professional units ' wo) 
enables you to answer the door from | ({_ ———"" 
virtually anywhere in the house/factory! 

Will also operate an electronic door strike (Cat LA-5078). 








Was $299.50 Save $50 
GEETIEM $249 


Extra Receiver Available ° 








Was $239.50 Save $40 
[cat.acaais_ $199 


Wireless 6-Zone Home 
Security System 


Remote control or keypad SS 
activation 
°6+1 


zone 

protection = 
elnternal | 

siren with 

external siren 
output 

¢Hard wiring c* 
option if required 





i 














Was $449 

Save $80 
Peer $369-° 
Super Speaker Sale! 


——. 





2.4GHz Wireless Audio and Video Sender 
with Remote Control Extender 


Powerful 10mW signal 

Composite video/audio input/output 
elncludes RCA leads and mains plug 
packs 












= 
2 
on 
id 
= 
© 
o 





| m $165 
Alarm/Entry Warning Systems Slashed 


Each of these alarms/warning systems can be installed in just minutes. f 
They are all self-contained, and run on 3 button cells (supplied). The 

modules and reed switch assemblies can all be mounted with the : soem | 

} j 

; 




































double sided tape (supplied). 

Mini Door/Window Alarm 

This small alarm module mounts on a window or door and is triggerd 
by a reed switch/magnet assembly when either a door or window is 


opened. Was $17.95 Save $8 $9 
Melody Mini Entry Alarm 


This self-contained alarm provides an effective warning of entry by way 
of simple melody. One of twelve different melodies are cycled each 


time the alarm is triggered. Was $17.95 Save $8 $9: 95 
Glass Break Mini Entry Alarm 


This module can be used as either a glass breakage detector or as a door/window alarm. The 
alarm could be fixed to, say, a sliding glass door, and depeding on the level of protection you 


wanted. Was $19.95 Save $8 $1 4 bg 


12VDC 130WRMS Car Sub Amp 12VDC 240WRMS 
Module Car Sub Amp Module 


Accepts 240WRMS into 


ile 2 
te al 
* iPing 





























See Jaycar catalogue for details and specs. 


1" Dome Tweeter 
Was $19.95 Save $ 


Now $1 B25 
1" " RE/SPONSE \\agnetically 
Screened Dome Tweeter 
Was $20.95 Save $4 
Now $16% 
3" me/SPONSE |\agnetically 
Screened Woofer 

Was $27.95 Save $4 
Crxczarem Now $23 


Was $32.95 Save $6 
Now $26°% 


Was $49.95 Save $10 
mare Now $39° 
6.5" Paper Cone Woofer 
Was $23.50 Save $4.55 
Now $18 
8" Paper Cone Woofer 
Was $29.95 Save $5 
Cree Now $24 
10" Paper Cone er. 
Was $35.95 Save $ 
ese Now $29 ae 
12" Paper Cone Woofer 
Was $49.95 Save $10 


(mere Now $39 





Don't miss out on these great savings for March Madness. 








4" e/spomse Magnetically Screened Woofer 


5" e/sponse Magnetically Screened Woofer 


OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 





line level 4 Ohms or 
inputs, 290WRMS into 
and 2Q. High and 
delivers Line 
130WRMS level inputs, 
into 4Q or variable Xover, 
165WRMS 















d Bia + three stage 
into 2Q. Built in variable 











bass boost, 
crossover and 180° phase level and phase 
switch. controls. 
| 
| Was $179 Was $249 
.00 
Sree Now $139 Now $199 
Cat. AA-0513 — 


12" Colour Neon Tubes 


Create great lighting effects i in the car, boat, or home. You can mount the neon onto any flat 
surface, and 12-14VDC @ 250mA is all that is required to power them. They are housed in a 
tough acrylic tube with transparent end caps. Supplied with a 1.5m lead with a cigarette 
lighter plug. For home use, use our MP-3006 12V 450mA plugpack. 





Cat. ST-3142 Red Cat. ST-3143 Blue Cat. ST-3144 Green 


CE $245" 12" Lightning Blue 


12" Blacklight UV Neon Tube (EuaREIaa 
Neon Tube einen 
iene. oe 
ge Se This neon creates a continuous flow of 
twisting light that spirals along the tube. 


Touch the tube and the light attracts to 
Just like a blacklight at nightclubs, giving a | your fingers for a more interactive light 
Glow in the Dark effect, great for the car show. 

or bedroom. For home, use our For home, use MP-3006 plugpack. 
MP-3006 plugpack. Current draw 250mA. Current draw 420mA. 


$24°% 

























































$29 


Can’t make it to one of our stores - then let our store come to you! 


www.jaycar.com.au 




















Lower Prices on SurfCam USB Web Camera PC Security and Encryption Key 






















Smartmedia, Com pact Flash pi ake ogy *Complete security and encryption control 
: . eel os : Small USB “Key” for control 

and Multimedia Cards *ldeal for video ¢Password protection 

| Removable memory for Digital Cameras, PDA's, conferencing and 


Home use 
eSupplied with editing 
software 


Was $49.95 


| MP3 Players etc. Don't miss any of those golden 
moments, fulfil your digital storage needs. 
‘Compact Flash 
1 16MB Cat. XC-4771 $40.95 
13 4 MB Cat. XC-4772 $53.95 


6 4MB Cat. XC-4773 $81.95 








128MB Cat. XC-4774 $132.95 ADD Unbeatable 
| 256MB Cat. XC-4778 $189.95 Value 
Smartmedia 


32MB Cat. XC-4776 $44.95 
64MB Cat. XC-4777 $83.95 
‘Multimedia 

/32MB Cat. XC-4786 $67.95 
64MB Cat. XC-4787 $114.95 


Now $39% Gmm= Now $299” 








Save on Rechargeable Ni-Mh Batteries - March Only 
Normally Buy 4+ Buy 10+ RIS: 

; AAA 650mAh Nipple Cat. SB-2444 $3.59ea $3.15ea $2.75ea 

Kodak Spindle AA 1650mAh Nipple Cat. $B-1700 $4.50ea $3.95ea $3.60ea ce 


CD-R Bulkpack AA 1800mAh Nipple Cat. SB-1705 $5.95ea $5.25ea 17 
#80 min, 700mB. C4500mAh Nipple Cat. SB-2429_$14.95ea $13.35ea $11. 70ca Sonoma 


©100 pieces. 
D 8000mAh Nipple Cat. SB-2449 §24.90ea$22.35ea$19.70ea ges 
9V (8.4V) 200Ah Cat. SB-2467  $14.95ea $13.35ea $11.70ea Pad 


Was $81.95 Save $12.00 
10mm LEDs 








~ icat. xc-4719 | ! 
Mm Now $69" 


Standard 3mm LEDs 5-15SMCD 













































g 





DWASSIVEES-\VIN GRO) \ BSD SS @< 








20-1740 Red $0.25. $0.16 $0.10) [20-1956 Red $0.60 + $0.30 $0.22 
ZD-1745 Green $0.25 $0.14 $0.10 Don’t Miss Out! Es Groot ena" eens’ eoo7 
ZD-1750 Yellow $0.25 $0.14 $0.10 ENC HCCMUlsiECiiiemmm | ZD-1958 Yellow $0.60 $0.30 $0.22 


. LEDs, the savings are for bulk : 
3mm Bi Colour LEDs te quantities of one type only i.e. you Fy 10mm Bi Colour LEDs 


must buy 25+ or 100+ of the one a 1 
product to qualify for the discount. — age — reeeaimmeaess 
10mm Flashing LED 


B 20-1965 Red $1.70 $0.95 $0.80 


2D-1739 Red/Green $0.73 $0.40 $0.30 


Standard 5mm LEDs 5-15MCD my 
a smm Flashing LEDs 
f 


2D-1710 Red $0.33 $0.18 $0.12 ly 2 

ZD-1715 Green $0.33 $0.18 $0.12 7) 751730 Red $1.35 $0.70 $0.60 ) > 

20-1720" 'Yellow'” "$038" $0.18" S012 0 701731 Green $138 $0.70 saga” eGanguilar LEDs 

ZD-1725 Orange $0.33 $0.18 $0.12 ZD1732 = Yellow $1.35 $0.70 $0.60 ' 7D-1760 Red $0.35 $0.19 $0.15 

5mm Bi/Tri Colour LEDs 5mm UV LEDs ZD-1765 Green $0.35 $0.19 $0.15 
1004 ZD-1770 Yellow $0.35 $0.19 $0.15 

ZD-1734 Red/Green $0.73 $0.40 $0.30 2D1792 $0.53 $0.25 $0.18 

ZD-1735 Red/Green . i All prices are per each 


M/ORERGE SUSIE SOAS SOBE HO 


Buy in Bulk & Save up to 60% 


*For yi of these high brightness LED's, you have P 
_ the flexibility to mix and match within the ZD-1792 Red 500 $0.53 $0.27 $0.21 
individual product groups. i.e. You can choose ZD-1793 Red 1000 $0.69 $0.35 $0.28 
between colours and brightness, though they \ ay ZD-1796 Red 3000 $1.00 $0.50 $0.40 
must all be from the same group ZD-1777 Red 6500 $1.10 $0.55 $0.44 
ie: “3mm High Brightness" group. ZD-1795 Yellow 160 $0.53 $0.27 $0.21 


5mm High Brightness LEDs 





; ZD-1778 Yellow ~—- 5000 $1.00 $0.50 $0.40 
: 5 ZD-1794 Green 80 $0.53 $0.27 $0.21 

3mm High Brightness LEDs 20-1779 Green 6000 $5.95 $2.98 $2.38 

: ZD-1998 Blue 2000 $2.50 $1.25 $1.00 

ZD-1752 Red 120 $0.42 $0.21 $0.17 po o34 ene 2 ws pe oa a 7 a 

ZD-1753 Red 900 $0.75 $0.38 $0.30 : ; : : : 

ZD-1757. Red 5000 $1.60 $0.80 $0.64 10mm High Brightness LEDs 

ZD-1754 Yellow 2000 $1.05 $0.53 $0.42 at I r —_mCe 

ZD-1758 Yellow 5000 $1.60 $0.80 $0.64 

ZD-1755 Green 350 $0.81 $0.41 $0.32 ZD-1970 Red 1600 $0.70 $0.33 $0.26 

ZD-1991 Green 3500 $3.45 $1.73 $1.38 ZD-1974 Red 3000 $0.95 $0. 55 $0.45 

ZD-1990 White 3000 $2.96 $1.48 $1.18 Prices correspond to individual products, when purchased in a total 





quantity of above the required volume. 


AVAILABLE NEXT MONTH! 


Can't make it to one of our stores - then let our store come to you! 


www.jaycar.com.au 










DON’T FORGET TO ASK FOR OUR 
NEW 388 PAGE CATALOGUE 


OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 





4 Amp Sealed Lead Acid 
Battery Charger 


| Plugs into a 240V mains 
socket and supplies 12V 
at 4 amps (fast) 300mA 
| (trickle), to heavy duty 
| battery clips. Switches; i gv 
to float (trickle) charge 
when full. ‘ 
| Recommended battery size is 20 to 40AH sealed or 
| low maintenance lead acid. Features reverse polarity 
‘ buzzer & charge status LED. 


IcEnom $99 
100mm Cable Ties 


| Bargain pack of 100 cable ties 


| 
| = 
$2 if 


Experimenters Heatsink 


NEW PRODUCT 






















-* 


Cat. HP-1230 





| We landed these useful 
heatsinks as a surplus at a 
great price, get them while 
they last. Great for 
prototypes, made of 

| aluminium and offer a 
| number of 

| applications. 







| Size: 110(L) x 87(W) x 13mm(fins). 
Cra $4 

Wafer Card with PIC16F84A - 
24LC16B I Inbuilt 


| Popular with Smart Card 
| [ eeearernrners 


| 1+ $19°% 

10+ $17” 
25+ $157 
| Cat. ZZ-8800 _ 
Computer Tool Kit * 


| Perform minor gpa and 

| upgrades to your cee 
computer with 
this handy tool kit. 
It includes an 
excellent range of 
| assorted driver bits, 
| a ratchet handle, a 
small torch, insulated 
tweezers and much 

| more. See Cat Pg 216 for Setule. 


| Was $29.95 
mire Now $19 


Battery Powered Soldering Iron 














| Powered by 

| just 3 x 1.5V — 
| AA batteries, this 

| quality 


| Japanese made 

| 6-watt soldering iron solves many of your tricky 

| soldering applications enabling you to solder almost 
| anywhere. It heats to soldering temperature within 

| ten seconds and boasts an approximate 60-min run 

| time. Requires 3 x AA batteries (not included). 

| Includes 0.25mm tip, cap and tip remover 
| Was $74.95 


cero $64.95 


OVERNIGHT DELIVERY AVAILABLE* 


1800 022 888 


$29 


”) GEE $8" 









| Plug 
| Was $14. 95 Save $10 





“10VDC 1.2A 








12V 5Amp Solar Battery Charger Imac Type Blue 
Regulator PCB Module SEREEEEIE Jiffy Box UB5 
Utilizing the same Plauen 


brilliant design as the 
others in the series, this 
Jiffy box takes things 
one step further. It's 
colour is a semi 
transparent Imac type 
blue, to add a new look 
to your latest project. 
Size 83 x 54 x 31mm 


B-6004 $3” 





When charging batteries from. a solar panel 
you need to be sure you do not 
overcharge the battery. With this 
unit you can charge at 13.8Volts up to 
5 Amps. It is supplied as a module you 
can mount to suit your application. 
Suitable for batteries 2 to 100AH. 
Input Voltage: 12 - 20VDC From Panel (suited for 12V panels) 
Output Voltage: 13.8VDC *Size: 80(H) x 70(W) x 20(D)mm. 


NEW PRODUC 

































New Cases 


Bulkhead Plastic Mount Case 
Base mounts to case by 4 self tapping screws (inc). 
Measures: 72 x 50 x 683mm 


| Bulkhead Plastic Mount Case 
‘with Clear Front/Top 


| This case has a clear plastic front/top plate that allows you 
| to view the contents of the box. *Measures: 120 x 70 x 30mm 


$9 


Low Profile Hangable Case with Clear Front 
_ This case is thin enough to hang on the wall with the clear section 
| in the front allowing easy viewing of the contents. Ideal for LED 
| and display type projects. eMeasures: 130 x 130 x 17mm 

sit internal size: 108 x 108 x 15mm 


Cat. H m $12 
FOR C ircuit Breaker For Cars 12/24V | 


Rugged and reliable devices suitable for car sound installations. 
Each device will trip within a few milliseconds under short circuit conditions, 
and feature protective rubber caps, test button and gold plated terminals. 


Was $32.95 Save $10 
70 Amp Cat SF-2265 100 Amp Cat SF-2266 Now saat 


25% Silver Heatsi 
Cor Npou AS 


Beginners Guide 
to Pic Micro 





NEW PRODUCT? 













| *Covers a | Contains 25% Silver for more efficient heat 
|Architecture = | transfer than standard us emme 
| and Microcode = | compounds. Please note eres 
| of PICs St | that Silver Heatsink oe does conduct 
| elncludes % | electricity and care should be taken when being used. 
MPLAB % 4° oe 
Development © | Cat. NM-2013 $ 2 
pSerwarp F Discontinued DMM Sellout! 
| Was $79.95 
| Q | Great Savings on these discontinued 
‘Cat. BJ-605 95 DMM‘ 's. See 2002 Cat for Details. 
ce 3 3080 | $39 | Quantites are strictly limited, don’t k 
Cigarette Lighter Lead miss out! : 
/PC Interface DMM 













3 amp fused Cigarette lighter 
plug to bare ends. 

Approx 450mm long 
Was $2.95 Save $0.95ea 


Now 10 for $20 


| eAuto Ranging ¢Temperature 
*Back light Capacitance 
Was $129. 95 Save $30 
Tee $99% 
Auto Ranging DMM 
Bar graph «Data Hold 
*Back Light ¢Probe Lockout 
Shutters 
Was $89. 95 Save $15 
Lc 1533 $7 4:95 
‘Open Jaw DMM 
eTwin Display ¢Frequency 
| eDuty Cycle Capacitance 
Was $119. 50 Save $25 
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Gre eat Sa vings on these PI 
9VDC 850mA 


Terminates to a 1.75mm DC 


ugpacks 





Now $4°% 






f 50 
Terminated to a 2.1mm DC Boia his $94 
Plug 4 in 1 DMM 
Was $16.45 Save $10 hips dia (SPL) 
TLE Now $6 eHumidity 
Temperature 


Was $99.50 Save $20 
SEEN $79 


Cant make it to one of our stores - then let our store c 
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PC Board for 12V LED 


Serial PIC Programmer Kit 













Bayonet Style Lamp Kit 


| | eRef: Silicon Chip 
March 2003 
eReplace 12V filament 
lamps with LEDs 
¢PCB only supplied 
for flexibility 


in Silicon Chip March 
2003. Parallel port 


| 
| eerenrycwrermn 


NEW PRODUCT 














50 Met tre IR Light Barrier 
{ Covering a distance of up to 


50 metres this light beam 
relay is ideal for protecting areas 
that have wide entrances, 








| This kit can be used to interface afl 
» | with our Smart Card Programmer 
. iKit to the right, with the 
adaptor cable described 


connection. Kit supplied with 
PCB and all electronic 


NEW PRODUCT 
e540 CE 


SC-480 50W Amplifier 
Module Kit Version 1 





Smart Card Reader / 
Reprogrammer Kit 









| Ref: Silicon Chip 01-03 _ 
eExclusive to Jaycar 34 
Electronics 
eSmart cards sold 
separately 


Caer $29 









 anmaste)> 4 





SC-480 50W Amplifier 

























| offices and storerooms, 
etc. Once the beam is 
broken the relay will 
trigger and onboard 
LED will illuminate. 
Kit includes Kwik 
Kit PCB and all 
electronic components. 


$49 
Ten Channel Infrared Remote 


Control Kit 


| Select any one of ten 
| devices with this unique 
| infrared remote 


and 02-03 


the ETI-480 


transistors 








components 


Use HH-8555 





28-0-28V 


~ 


Ref: Silicon Chip 01-03 
elmproved design from 
Uses TO-218 power 


eSupplied in short form A 
with PCB and all electronic # 


eHeatsink not included 


$44% 


Vdii//, 





















design and 


Centre <“QaeSirrentisy 













| control. Pressing a | 
| button on the 
transmitter will 
turn on the : 
corresponding solid state = 
relay on the receiver board and 

| turn off the previously selected relay. An eleventh 
| button turns all relays off. Supplied with PCB and 
| all electronic components. 


$4995 


Ol) Gi iene), 
AN OLD KIT? 


supply kit 






















HEAD OFFICE: 100 Silverwater Rd. Silverwater. NSW. 2128. 
Phone: (02) 9741 8555 Fax: (02) 9741 8500 
ORDERS 


FREECALL FOR 


1800 022 888 






Tapped Transformer 


[ Suits KC-5347 power 
| 
| 


If you are, we may have 
Catalogue 
can only be purchased via the website “wwv 
(i.e. not the Jaycar stores) 


All prices valid to end March 2003 


Post $10 to $24.99: $4.40 Road Freight Anywhere In 

Post $25 to $49.99: $5.50 | Australia (upto 20kg): $15.50 

Post $50 to $99.99: $7.70 | Express Post Max 500g: — $7.70 

Post Over $100: $8.80 Express Post Max 3kq: $11.00 

NSW - BANKSTOWN SILVERWATER 

363 Hume Hwy Ph: (02) 9709 2822 #100 Silverwater Rd @Ph:(02)9741 8557 
orey! sel ar (00) oae0 2890 ST. LEONARDS - GORE HILL 

i ring ot ¢ © 188 Pacific Hwy f 

BROOKVALE sistemels y Ph: (02) 9439 4799 | 
CAMPBELLTOWN. *Ph: (02) 9905 4130 | 6129 York St @Ph: (02) 9267 1614 

e Shop 2/49 Queen St. ¢Ph: (02) 46207155 | WOLLONGONG 

ERINA #354 Keira Street ¢Ph: (02) 4226 7089 
Unit 1/217 The Entrance Rd @Ph: (02) 4365 3433 | ACT - CANBERRA 

NEWCASTLE | ©121 Wollongong Street. Fyshwick 
©990 Hunter Street Ph: (02) 4965 3799 Ph: (02) 6239 1801 

PARRAMATTA | TAS - HOBART 

355 Church St. @Ph: (02) 9683 3377 | 140 Campbell St. Hobart 

PENRITH ah ons 

#199 High St #Ph: (02) 4721 8337 Ph (03) 6231 5877 








Module Kit Version 2 | 


Ref: Silicon Chip 01-03 and 02-0 
elmproved 
design from 
the ETI-480 
Uses TO-3 
power 
transistors 
eSupplied in 
short from with 
PCB and all 
electronic 
components 
Heatsink not nel 
included Use HH- 8550 


Power Supply Kit to Suit SC-480 













module 


preamplifier 










range is listed on the Jaycar 


MAIL ORDERS - FREE POST TO: 
Reply Paid 6424. Jaycar Techstore Mail Orders. PO Box 6424 Silverwater NSW 1811 
Free Call For Orders: 1800 022 888 Enquiries: (02) 9741 8538 Fax: (02) 9741 8559 


EMAIL ORDERS: techstore@jaycar.com.au 


*Overnight Delivery Available Subject to conditions: 
Max weight 3KG (inc cubic) $11 ©No dangerous goods 
Max weight 5kg (inc cubic) $16.60 ©Stock & availablity 
(Orders must be received before Midday E.D.S.T. 


| SA - ADELAIDE 

191-195 Wright Street ¢Ph: (08) 8231 7355 
| VIC - COBURG 
©266 Sydney Rd ¢Ph: (03) 9384 1811 

| @5/6, 424-426 Nepean Hwy. Ph: (03) 9781 4100 
| GEELONG 

180 Moorabool St. ¢Ph: (03) 5221 5800 

| MELBOURNE 

Shop 2,45 ABeckett St Ph: (03) 9663 2030 

| BmewoOD 

| SPRINGVALE 

| ©887-889 Springvale Rd Mulgrave. Ph: (03) 9547 1022 


Hwy Ph: (03) 9870 9053 









eSupplies +/- 40V rails to the amplifier 
eAlso provides +/- 15V supply rails for a 


eSupplied in short form 
eRequires 56V centre tapped 
transformer use MM-1095 


$29 


it in our Kit Back Catalogue. The 'Kit Back 
website (under Kits & Projects) and 
W.jaycar.com.au 





Can't make it to one of our stores - then let our store come to you! 


www.jaycar.com.au 




















or Techstore 





















Most 
Major 
Credit Cards 
Accepted 





pe PERTH 


ain - ASPLEY 
©1322 Gympie Rd. ¢Ph: (07) 3863 0099 
BRISBANE - Woolloongabba 
©65 Ipswich Rd ¢Ph:(07) 3393 0777 
GOLD COAST - Mermaid Beach 
©2474 Gold Coast Hwy. ¢Ph: (07) 5526 6722 
wes 

177 Ingham Rd, West End. ¢Ph: (07) 4772 5022 
Nz - Newmarket - Auckland 
231 Khyber Pass Rd. ¢Ph: (09) 377 6421 
Glenfield - Auckland 

W Road. ¢Ph: (09) 444 4628 


23 Kent Terrace. ¢Ph: (04) 801 9005 


ridge ¢Ph: (08) 9328 8252 





Wellington 


hurch. Please 





enquire 
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The ultimate hard disk music 


storage system? 


Looking for somewhere to store (and 
retrieve) all your music? Linn Prod- 
ucts have a solution — if you’re pre- 
pared to pay for it! 

The Kivor Index music library is a 
storage/retrieval and playback hard- 
disk-based system that can be used as 
a stand-alone unit or together with 
other Knekt Kivor products. 

It provides up to 500 hours of full 
bandwidth, pitch accurate hard disk 
music storage and allows up to eight 
users to have concurrent access to high 
quality, full bandwidth music in a 
multi-room system ora hard disk com- 
ponent source in any audio system. 

Whether you have a huge library of 
LPs or CD discs, or like to download 
MP3 music, the Kivor Index hard disk 
records and creates playlists of your 
favourite tracks by genre, artist, mood 
or date. Available in two configura- 
tions, the Kivor Index provides either 
250 or 500 hours of storage that can be 
increased up to tenfold when using 
compressed audio. 


Music is 
simply loa- 
ded into the 
Kivor Index 
via its inte- 
grated CD- 
ROM anda built-in modem downloads 
Internet material for ‘manipulation’ 
on Linntek, Linn’s PC set up and con- 
trol utility software. 

Available in either black or silver, 
the Linn Kivor Index music library is 
rack mountable for installation with 
any multi-room amplification system. 

Covered by a two-year parts and 
labour warranty, the Kivor Index (250 
hours storage) has an RRP of $14,999 
and the Kivor Index (500 hours stor- 
age) has an RRP of $19,999. 


Contact: 
Linn Products 


Ph: 1800 642 922 
email: info@audioproducts.com.au 





330-1500uF, ultra-low ESR tantalums 


A new series of solid tantalum chip 
capacitors from Vishay Intertech- 
nology, Inc. features ultra-low equiva- 
lent series resistance (ESR) and high 
capacitance values in new “E” and 
“R” case sizes. 

The Vishay Sprague conformal- 
coated 597D multi-anode capacitors 
provide increased reliability and im- 
proved reception in DC-DC conver- 
sion, line cards, mother boards and 
power supply applications in end 
products including test equipment, 
PCs and base stations. 

The devices’ ultra-low maximum 
ESR values range from 13mQ to 35mQ 
at +25°C and 100kHz. Capacitance 
values range from 330uF to 1500uF 
with standard tolerances of +10% and 
+20%, and working voltage ranges 
from 4-10VDC. Maximum current 
leakage ranges from 27HA to 681A, 
and the maximum dissipation factor 
is 6% at +25°C and 120Hz. 


www.siliconchip.com.au 





Contact: 
Vishay Intertechnology Inc 
PO Box 231, Sanford, ME 04073 USA 


Seaford Vic 3198 
Ph: (0011 1) 207 490 7240 
website: vishay.com 














Foxie low- 
power SBC 


The LP3500 
Fox low-power 
single-board 
computer is intended for applications 
where power is limited, such as in 
portable, hand-held, battery-powered, 
and remote monitoring systems. 

It features built-in analog and dig- 
ital I/O and consumes less than 20mA 
when fully operational and less than 
100,A in power-save mode 

It has 25 industrialised I/Os plus a 
relay and has eight analog/digital con- 
verter inputs with programmable gain. 
Six serial ports are provided (1x RS- 
485, 3x RS-232 and 2x TTL) and there 
are optional peripherals including 
keypad/display, serial flash, etc. 


Contact: 
Dominion Electronics 


Ph: (02) 9906 6988 
wehsite: dominion.net.au 





Manufactured in Australia 
Comprehensive data available 










General 
Construction ~wt s 





Es i 


OUTER 
INSULATION of 
OUTER ‘ s 
WINDING x & 
WINDING == 


INSULATION | 


INNER 
WINDING 
CORE INSULATION 


Harbuch Electronics pty ut 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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Cellular call diverter: 
50-80% telephone bill 


savings claim 


A Gold Coast-based telecommu- 
nications company, Powertec, has 
announced the development of a 
new Cellular Diverter that they 
claim will save users between 50% 
and 80% off their regular landline 
and mobile telephone accounts. 

The Managing Director of 
Powertec, Mr Ray Smith, says the 
new diverter revolutionises the 
manner in which small and/or 
home business operators are 
charged for landline calls diverted 
to mobiles. “At present whenever a 
home or office telephone call is di- 
verted to a mobile phone the owner 
pays charges for the diversion, in 
conjunction with the caller paying 
costs as well,” said Mr Smith. “The 
new Powertec CellularDiverter 
turns that landline component into 
a mobile call, so users can then 
benefit from special mobile-to-mo- 
bile rates,” he said. 

“This means that a 10 minute 
diverted call which would normally 
cost up to $2.50 will now only cost 
20 cents,” he added. “Any business 
making calls to mobiles or receiv- 
ing calls from their own mobiles 
can take advantage of the new cost 
saving system even when they do 
not use the diverter,” he said. 

Mr Smith says the new Powertec 
Cellular Diverter is the result of 
more than two years of research 
and development, at a cost of thou- 
sands of dollars. He says the device 
is Australian compliant and has 
patents pending. They are used in 
conjunction with the Ericsson Fixed 
Cellular Terminal which was re- 
leased on the Australian market, 
late last year. 

Powertec is offering to loan the 
system to approved customers at 
no cost to prove that the technology 
is beneficial in saving on phone 
bills for small business and home 
users. 


Contact: ; 
Powertec Telecommunicatio 

19 Short St, Southport Qid 4215 
Ph: 1800 MOBILE en 
website: powertec.com.au 
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Increased airflow inside racks and enclosures 


American Power Conversion (APC) 
has available a new compact air dis- 
tribution unit that increases airflow 
inside racks and enclosures. 

APC’s NetworkAIR Rack Mounted 
(RM) Air Distribution unit works in 
tandem with an existing preci- 
sion air conditioning system 
in enclosed environments to 
pull air from beneath the raised 
floor directly into the rack enclo- 
sure, before it can mix with room air. 

It eliminates dangerous hot spots in 
data centres by boosting the condi- 
tioned air volume within the rack it- 
self and improving air delivery in poor 
static pressure areas. In environments 
without raised floors, the NetworkAIR 
RM Air Distribution unit uses air from 
under and around the bottom of the 


rack or enclosure where the air is 
coldest. This boosts the amount of air 
supplied to ensure the necessary 
amounts of airflow to equipment. 













Need more “oomph” from your wireless LAN? 


When your wire- 
less LAN needs 
more output, these 
cards will do the job. 
They represent the 
next generation of 
wireless equipment 
offering both robust 
construction and a 
choice ofa both high 
power (200mW) and 
standard (100mW) 
‘3 models. 
| They are ideal for 
wireless ISPs. 

The detachable external antenna fur- 
ther enhances their overall perform- 








ance. If you use them with a high gain 
antenna, make sure you don’t exceed 
the 4W EIRP legal limit. 

They support both peer-to-peer and 
infrastructure communications and 
are usable with WiFi (WECA) certi- 
fied products. Operating systems sup- 
ported include Win 95, 98, 2000, NT, 
ME and XP. Memory size is 128K x 16 
SRAM and 128K x 8 flash ROM. 





TDK Semiconductor 
Corp. now offers the 
73S1121F smart card 
terminal controller — © 
said to be the first true 7 
system on a chip for 
smart card terminals. 

The new low-cost de- 
vice integrates all the 
functionality for imple- 
menting a complete range of smart 
card terminals for network access se- 
curity, e-purse terminals, payphones, 
vending machines and inexpensive 
POS terminal applications. It includes 
an 8052 processor, a USB interface, 
two built-in smartcard interfaces with 
a dedicated hardware ISO7816 UART, 





multiple development 
software layers, exten- 
sive I/Os, 64KB of 
Flash, 4KB of user- 
RAM and a PIN pad 
interface all on a sin- 
gle chip. This solution 
will significantly re- 
duce cost and compo- 
nent count for imple- 
menting smart card terminals. 
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SILICON CHIP WebLINK 


How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from S1Licon Cup: you can access any of these organisations instantly by going 
to the S1zicon Cup website (www.siliconchip.com.au), clicking on WebLINK and then on the website graphic of 
the company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Stzicow Curp’s WeBLINK . For one low rate you receive a printed entry 

each month on the Sizicon Curp WebLINK page with your home page graphic, company name, phone, fax and site 

details plus up to 50 words of description- and this is repeated on the WebLINM page on the Siz1cow Cu1p website 
with the link of your choice active. Get those extra hits on your site from the right people in the electronics 
arnatiackf - the people who make decisions to it your products. Call Siicon Cup today on te 02 ce 9979 5644 


SPECIALISTS in AUDIO, VIDEO, CD, DATA 
Media and Multimedia manufacturing & 
wholesale. We also specialise in DVD Prod- 
uction & editing. We can produce Short Run 
or Bulk CD Audio, CD Rom & DVD projects. 
Distributor of Emtec (by Basf) TDK, HHB and 
Quantegy Professional Products. 


PRO-COPY 
Tel: (08) 9375 3902 Fax: (08) $375 3903 
WebLINK: procopy.com.au 


BURRIS es iene ewe 


We Specialise in providing a range sd io 
Power Radio solutions for OEM's to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from Radiometrix, the 
World’s leading manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


Controller upgrade brings new life to old machine 


grammer and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 
Tel: (03) 9762 3588 Fax: (03) 9762 549! 
WebLINK: jedmicro.com.au 


We're one of Australia’s most innovative 
electronic equipment suppliers. For over 10 
years we've served Australian industry with 
an extensive range of electronic components 

and equipment from the world’s leading 

suppliers. We ensure our customers 
have the best selection and service. 


Clarke & Severn Electronics 


Tel: (02) 9482 1944 Fax: (02) 9482 1309 
WebLINK: clarke.com.au 


A 100% Australian owned company prone 
frequency control products to the highest 
international standards: filters, DIL's, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
el:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 


RCS Radio has available EVERY PC Board 
ever published in Siticon Cuip, EA, ETI and 
AEM (copyrighted boards excepted). 
Many late boards are available ex stock, 
others can be made to order within a few 
days.Custom & production boards too! 


Radio 


Tel: (02) 9738 0330 Fax: (02) $738 0334 


WebLINK: cia.com.au/rcsradio 


EMBEDDED CONTROLLERS 
AND ACCESSORIES 
CONTINUE. > 


‘Pic chip eile - 
microEngineering Labs and others. 
Easy to learn, easy to use, sophisticated 
CPU based controllers & peripherals. 
See our website for new range of ATOM 
products! 


MicroZed Computers 
Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: microzed.com.au 


-Hifi upgrades & modification products - jitter 
reduction and output stage improvement. 

- Danish high-end hifi kits - including pre- 
amps, phono, power amps & accessories. 

- Speaker drivers including Danish Flex Units 
plus a range of accessories. 

-GPS, GSM, AM/FM indiv. & comb. aerials. 


Soundiabs Group 
Syd: (02) 9660-1228 Melb: (03) 9859-0388 
WebLINK: soundlabsgroup.com.au 





JAR Engineering faced the prospect of 
scrapping their Kasuga Machining Centre 
while the core of the CNC machine was still 
fully functional. The problem: the Kasuga 
controller was: “Old and slow — a case of a 
still young body under the direction of an old, 
slow brain!” said Roy Milan of JAR. 

But scrapping the machine and buying a 
new system would have involved a large 
capital investment. Instead, JAR Engineer- 
ing contacted H & H Machine Tools and 
investigated the possibility of a controller 


www.siliconchip.com.au 


transplant. The. result: the Kasuga is now 
working at double the previous feed rate. 

Mr Milan says: “The system used to oper- 
ate in a jerky, stop, start motion. The new 
Fidia controller provides a continuous smooth 
movement and reads at a very high rate of 
knots. We are frequently recording savings of 
$500 a day or higher —savings that will rap- 
idly pay out the upgrade cost.” 

He adds that his company has found the 
Fidia controlled machine “very user friendly, 
with the need for operator training minimised.” 





Contact: 
H&H Machine Tools 


Ph: (03)9719 7729, 
Fax: (03) 9719 7298 
email: gmann@h-h.com.au 
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Budding The 


OU Stita-orte-are Portaule Puolie slddrass snolitier 


Last month we introduced this innovative compact and powerful 
Portable Public Address amplifier based on the Philips 
TDA1562Q 70W class-H power IC. This month, we conclude with 
the description of the power supply, cabinet and PC board 
construction and the parts list. 


s noted last month, the power 
Awe is effectively a battery 
charger with the 7 amp-hour 
SLA battery permanently connected. 

Since the charger has other uses and 
could be used in any situation where a 
float charger is required, we are de- 
scribing its circuit operation and con- 
struction separately, on pages 64 and 
65. 

We’re also detailing the box con- 
struction separately — you’ll find this 
on pages 66 and 67. While we give 
detailed dimensions, this is not the 
only approach possible. We’re sure 
some readers will come up with com- 
pletely different ideas for the enclo- 
sures. 


Construction 


The PortaPAL PA Amplifier is hous- 
ed in a timber cabinet measuring 480 
x 280 x 240mm which is covered in 
speaker carpet. Corner protectors, a 
speaker grille, a speaker stand socket 
and a handle are included. 

The electronics is accommodated 
on four PC boards: the microphone 
PC board coded 01103032 (64 x 
73mm), the auxiliary PC board coded 
01103033 (109 x 35mm) and the main 
PC board coded 01103031 (199 x 
90mm). These are mounted on an L- 
shaped metal bracket, the reverse of 
which becomes the front panel. 

The charger PC board coded 
01103034 (132 x 66mm) mounts on the 
side of the box with its indicating LEDs 
protruding through the front panel. 

You can begin construction by 
checking the PC boards for shorted 
tracks or any breaks in the copper 
patterns. Also check that the holes are 
drilled to suit the components. In par- 


www.siliconchip.com.au 





ticular, check the corner mounting hole 
sizes and the holes for the pots, RCA, 
6.35mm jack and XLR sockets. 


Microphone board 


Assembling the microphone PC 
board is simple, as shown in Fig.1. 
Begin by installing the LM833 op amp 
(IC1), together with all the resistors 
and capacitors. 

Use the resistor colour code and 
capacitor code tables to guide you in 
selecting the correct values, and/or 
check the resistor values with a dig- 
ital multimeter. Also, the electrolytic 
capacitors need to be oriented with 
the polarity shown. 

Note that the 10kQ resistors and 
10uF capacitor marked with an aster- 
isk (*) are optional for powering 
electret microphones. These compo- 
nents are not needed for dynamic mi- 
crophones but will not do any harm to 
a dynamic mic if you regularly swap 
microphones. 

There are a couple of PC stakes 
required to be installed for test points 
TP1 and TP2. 

Next, insert the 90° 6-way pin 
header into the PC board as shown. 

Before mounting the two XLR sock- 
ets, screw the M3 x 10mm screws into 
the mounting pillars from the back of 
the socket and then secure the M3 
tapped 6mm long spacers from the 
front side of the sockets. Then mount 
the XLR sockets directly into the PC 
board holes provided. 


Main PC board 


The main PC board accommodates 
all the potentiometers and the TDA- 
1562Q power amplifier module. Its 
component layout is shown in Fig.2. 
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You can start its assembly by install- 
ing all the links, the resistors and then 
the ICs but not the TDA1562Q. 

The 2.2Q 1W resistors need to have 
an over-wind of 16 turns of 0.5mm 
diameter enamelled copper wire. 
These windings are shown on the cir- 
cuit published last month, as L1 & L2. 

Start with a short length of 0.5mm 
copper wire, strip and tin one end 
and solder it to one end of the 2.2Q 
resistor. Then wind on 16 turns. Strip 
and tin the other end and solder it to 





the other end of the resistor. Repeat 
the process for the second 2.2Q resis- 
tor. Then solder each resistor into the 
PC board. 

Insert all the PC stakes used for the 
test points and also the PC-mount 
spade connectors. Mount the capaci- 
tors as shown with the electrolytics 
marked as polarised with the correct 
orientation. 

Electrolytics marked BP (ie, non- 
polarised) can be inserted either way. 
Note also that the 10uF capacitor near 
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The main PC board shown here without the heatsink attached. Note the inductors wound over the resistors (near IC9). 


IC2 must be bent over the top of IC2. 
This is to allow clearance when the 
microphone PC board is plugged into 
the header socket. 

Insert the 6-way and 8-way head- 
ers, as shown. Transistor Q1, diodes 
D1 and D2 and the power amplifier 
(IC9) can be inserted. IC9 is positioned 
with the centre-line of its mounting 
holes exactly 12mm above the top face 
of the PC board. Be sure to solder all 
the pins of the amplifier and take care 
not to have any of the pins shorted. 

Diode D3 is mounted 
onto a 6mm spacer and 
secured with a nylon 
screw and another 6mm 
tapped spacer on the un- 
derside of the PC board. 

The nylon screw is re- 
quired to prevent the tab 
of the diode shorting to 
the metal panel when it is 
finally assembled. 

The two LEDs are 
mounted using LED 
mounts. The LEDs are in- 
serted into the mounts 
from the front and the 
leads bent over at 90° 
within the mount before 
being inserted into the PC 
board. Be sure that the ori- 
entation is correct before 
bending the leads. 

Finally, the potentio- 
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“ONLY REQUIRED 


meters can be installed — take care to 
place each one in its correct position. 
The poten-tiometer bodies are all tied 
together with a length of 0.8mm tinned 
copper wire soldered to the top of 
each body. It is difficult to solder to 
the passivated metal, so you will need 
to scrape away the passivation coat- 
ing (with a knife or screwdriver) be- 
fore soldering the wire. The wire is 


6-WAY 90° 
HEADER PLUG 





then connected to the PC stake adja- 
cent to the 330nF earthing capacitor. 
Place a dab ofred paint or nail polish 
next to the positive spade lug near the 
22Q resistor and the TP GND PC stake. 
This is for easy identification when 
connecting the supply wires. 


Auxiliary board 


The auxiliary PC board carries the 


6 Fig.1: PC board overlay and same-size photo of the 
3 microphone input board. 
5 
3 
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Fig.2: you’ll need to turn the page 90° to orient this overlay the same way as 
the photo adjacent but between the two you should have no problems 


assembling the main PC board. 


four RCA sockets and the jack sock- 
ets. Its component layout is shown in 
Fig.3. First, install all the resistors 
and the TLO71 (IC3) op amp. Then 
insert the capacitors, again taking care 
with the polarity of the electrolytic 
capacitors. The 6.35mm jack sockets 
and the stereo RCA sockets are di- 
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rectly mounted onto the PC board. An 
8-way pin header is mounted with the 
orientation shown. Finally, install the 
PC stake for the test point, TP3. 


Support bracket 


The bracket which supports the 
amplifier also doubles as the front 


panel. It is made from 195 x 240 x 
1.5mm aluminium, bent at 90° to 
form an L-shape. 

Dimensions of the panel, hole posi- 
tioning and sizes are shown in Fig.4. 
The panel can be drilled and the larger 
holes cut before the panel is bent and 
the label attached. 

We expect that if you purchase a 
kit, the panel will already be drilled 
and bent with a screen printed art- 
work. Those building from scratch will 
need to prepare the panel as shown 
with a dress panel attached to the L- 
shaped bracket. 

The dress panel artwork (like the 
PC board artwork) can be downloaded 
from the SILICON CHIP website, 
siliconchip.com.au and printed, then 
glued to the aluminium panel. 

Place nuts on all the pot bushes for 
the main board and then mount the 
board on M3 tapped 6mm standoffs, 
with M3 x 6mm screws and star wash- 
ers. The standoff beneath D1 is se- 
cured in place with an M3 nut and 
star washer. Secure the pots with nuts 
on the outside of the panel. 

The holes in the main heatsink can 
be drilled as shown in Fig.6. Apply a 
smear of heatsink compound on the 
face of the power amplifier and attach 
the heatsink to the baseplate with M6 
screws into the heatsink mounting 
screw points. Then attach the ampli- 
fier to the heatsink with two M3 x 
15mm screws, two flat washers and 
two nuts. 

Attach the auxiliary board to the 
front panel by first fitting fibre wash- 
ers onto the 6.35mm jack socket bushes 
and then mating them up the relevant 
panel holes; secure with the nuts. The 
RCA stereo sockets are secured with 
M3 x 6mm screws tapped into the 
plastic mounting pillars. 

Plug the microphone board pin 
header into the control PC board socket 
and push the sockets into the front 
panel holes. Secure with M3 x 6mm 
screws into the 6mm standoffs already 
attached to the XLR sockets. 

Make up a lead that connects the 8- 
way pin header sockets using 8-way 
rainbow cable. This connects the aux- 
iliary board to the main board. Make 
sure the orientation is correct, with no 
twist in the wiring. 

Power switch S1, the fuseholder and 
the 3-pin DIN socket can now be at- 
tached. The DIN socket is secured with 
M3 x 6mm screws, star washers and 
nuts. 
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Fig.3: the auxiliary PC board has the line in/out and guitar input sockets — it 
connects to the main board via the 8-way header. 




























HOLE DETAILS: 
A- 3mm diameter 


B — 3mm dia, countersunk 


C- 5mm diameter 
D-7mm diameter 
E- 10mm diameter 
F- 11mm diameter 
G - 12mm diameter 
H- 15mm diameter 
J- 24mm diameter 


Aluminium sheet 
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Panel cut from 1.5mm 


Connecting the boards 


Fig.5 shows the wiring to the boards, 
battery and speaker. The battery and 
speaker connections are run in 7.5A 
figure-8 wire and crimp plugs. Use the 
lengths detailed on the diagrams for 
the charger and Fig.5. 

Be sure to use blue crimp connectors 
for the negative lead connections and 
red connectors for the positive leads. 
That way, there is less chance of wrong 
polarity connections. 

Also note that the amplifier power 
leads should be connected to piggy- 
back connectors for the battery termi- 
nals so that the charger leads can also 
be connected to the battery. 


Making the cabinet 


The box is made using 16mm Me- 
dium Density Fibre board (MDF) or 
craftwood and 16 x 16mm Meranti for 
the cleats. 

Because many home constructors 
may not have precision woodworking 
equipment (nor skills!) we have de- 
scribed the box construction in detail 
in the separate panel — see pages 66-67. 

Once the box is completed you can 


Fig. 4: this 
drilling 
template 
should help 
you with the 
front panel/ 
amplifier 
bracket. 
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Parts List — PortaPAL PA (Main Section) 


1 microphone input PC board coded 01103032, 64 x 73mm 

1 auxiliary input PC board coded 01103033, 109 x 35mm 

1 control PC board coded 01103031, 199 x 90mm 

2 450 x 900 x 16mm sheets of MDF board or craftwood 

1 4m length of 12 x 12mm Meranti 

1 195 x 240mm sheet of 1.5mm aluminium for panel 

1 aluminium vent strip, 240mm long 15 x 12mm channel 
with holes or slots (eg, slotted shelf support strip) 

1 200mm (8") 4Q coaxial loudspeaker (Altronics C 2006) 

8 speaker box corners, 55 x 35 x 35mm 

1 speaker box “top hat” stand socket (Altronics C 3602) 

1 200mm speaker grille (Altronics C 3708) 

1 strap handle (Altronics C 3660) 

1 1m x 1.8m length of speaker box carpet 
(Altronics C 3530) 

1 heavy duty heatsink 110 x 33 x 72mm 
(Altronics H 0560) 

1 M205 fuse holder (Altronics S 5992) 

1 7.5A M205 fuse (F1) 

4 blue knobs 

2 grey knobs 

3 16mm PC-mount 10kQ log pots (VR1-VR3) 

1 16mm PC-mount.5kQ log pot (VR4) 

2 16mm PC-mount 100kQ linear pots (VR5,VR6) 

1 SPST 6A rocker switch (S1) 

2 6.35mm PC-mount jack sockets (Altronics P 0073) 

2 stereo PC-mount RCA sockets (Altronics P-0210) 

2 PC-mount XLR/6.35mm jack socket without locking tab 
(Altronics P-0960) 

1 6-way header connector with 90° bend pins (2.54mm 
spacing) 

2 8-way header connectors with straight pins (2.54mm 
spacing) 

2 8-way header sockets (2.54mm spacing) 

1 6-way PC-mount header socket (2.54mm spacing) 

2 piggy-back 6.3mm crimp connectors 

7 red female 6.3mm spade lug crimp connectors 

5 blue female 6.3mm spade lug crimp connectors 

4 6.3mm spade PC board connectors with 5mm pitch PC 
lugs (Altronics H 2094) 

10 6mm tapped standoffs 

10 M3 shakeproof washers 

2 MS flat washers 

3 M3 nuts 

10 M3 x 6mm screws 

2 M3 x 15mm screws (for amplifier to heatsink 
connection) 

4 M3 x 10mm screws (for 6mm standoffs on XLR 
sockets) 

1 M3 x 20mm nylon screw (for diode D3 mounting and 
PC board mounting point) 

2 M6 x 15mm screws (to secure heatsink to baseplate) 

6 4G x 16mm countersunk wood screws for securing 
control panel and charger PC board 

4 6G x 10mm cheese-head wood screws for mounting 
loudspeaker 

4 6G x 20mm to mount speaker stand socket 

3 6G x 30mm countersunk wood screws to secure MDF 
battery cover 
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2 8G x 25mm cheese-head wood screws to mount 
handle 

32 4G x 16mm countersunk wood screws to mount 
corner protectors 

2 5G x 20mm countersunk wood screws to mount 
aluminium vent strip 

1 500mm length of 0.5mm enamel copper wire 

1 2m length of 7.5A rated figure-8 wire 

1 600mm length of 0.8mm tinned copper wire 

1 120mm length of 8-way rainbow cable 


Semiconductors 

3 LM833 op amps (IC1,IC2&1C4) 

1 TLO72 op amp (IC5) 

2 TLO71 op amps (IC3,IC8) 

1 LM358 op amp (IC6) 

1 7555 CMOS timer (IC7) 

1 TDA1562Q power amplifier (IC9) 

1 BC337 transistor (Q1) 

2 1N914, 1N4148 diodes (D1,D2) 

1 15A diode (MUR1550 or similar TO-220 package) (D3) 
2 5mm high brightness red LEDs (LED1,LED2) 
2 PC board LED mounts (Altronics H 1543) 


Capacitors 

2 4700uF 16V PC electrolytic 
1 2200uF 25V PC electrolytic 
2 100uF 16V PC electrolytic 
8 47uF 16V PC electrolytic 
14 10uF 16V PC electrolytic 
2 2.2uF BP* electrolytic 

1 2.2uF 16V PC electrolytic 
4 1uF 16V PC electrolytic 

5 1pF BP* electrolytic 

1 330nF MKT polyester 

4 220nF MKT polyester 

1 100nF MKT polyester 

2 15nF MKT polyester 

2 1.5nF MKT polyester 

1 680pF ceramic 

1 560pF ceramic 

2 390pF ceramic 

3 330pF ceramic 

2 220pF ceramic 

4 150pF ceramic 

1 39pF ceramic 

1 22pF ceramic 

1 10pF ceramic 


Resistors (0.25W, 1%) 
1 10MQ 11MQ 
1 47kQ 1 39kQ 
4 15kQ 21 10kQ 
8 1kQ 5 150Q 


Miscellaneous 

PVA (timber) adhesive, contact adhesive, black paint, 
Bag of TEK particle board screws (for box assembly) 
Optional: 3-pin mains socket, panel mounting — not 
connected but mounts inside bottom of box to act as a 
storage holder for plugpack when not in use. 


* BP (bipolar) 
capacitors are 
also known as 
NP (non-polarised) 


3 470kQ 

2 22kQ 

4 4.7kQ 

2 2.20 1W 


5 100kQ2 
2 18kQ 
5 2.2kQ 
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wit Pane 








TO BATTERY + 
(650mm LONG) 


TO SPEAKER 
(400mm LONG) 


TO BATTERY — 
(650mm LONG) 


SUPPORT CORNERS OF PC 
TAPPED SPACERS win MS 6mm : 
x 
STARE USING 2 x M6 x 15mm 
FIT Geom SUANDOFF UNDER USE 2 x M3 x 15mm Fig.5: when you have all the boards 
UNDER PC BOARD WITH M3 X 20mm WITH NUTS & STAR WASHERS assembled, connecting them together 
NYLON SCREW, NUT & STAR WASHER TO ATTACH IC9 TO HEATSINK is as simple as following this diagram. 


Parts List — PortaPAL SLA Float Charger 


1 SLA battery charger PC board coded 01103034, 
132 x 66mm 

1 16VAC 1.5A plugpack 3-wire earthed type 
(Altronics M 9332) 

1 PC board fin heatsink 84 x 24 x 28mm 
(Altronics H 0668) 

1 12V relay with 6A contacts (RELAY1) 
(Altronics S 4160A) 

1 3-pin 180° DIN plug 

1 3-pin 180° DIN chassis socket 

2 5mm high brightness red LEDs (LED9, 4) 

2 PC board LED mounts (Altronics H 1543) 

4 6.3mm spade PC board connectors with 5mm pitch 
PC lugs (Altronics H 2094) 

2 M3 x 6mm screws (for DIN socket) 

2 M3 x 10mm screws (for heatsink) 

4 M3 nuts 

4 3mm star washers 
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4 4G x 16mm countersunk wood screws for securing 
charger PC board 
1 50mm length of 0.8mm tinned copper wire 


Semiconductors 

1 LM317T regulator (REG1) 
2 BC337 transistors (Q2,Q3) 
9 1N4004 1A diodes (D4-D12) 


Capacitors 

1 4700uF 25V PC electrolytic 
1 4700uF 16V PC electrolytic 
1 470uF 25V PC electrolytic 
2 10uF 16V PC electrolytic 


Resistors (0.25W, 1%) 

2 2.2kQ 3 1kQ 3 470Q 1 120Q 
1 2200 0.5W, 5% 

1 1Q 5W wirewound 

1 500Q horizontal trimpot (VR7) 
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Capacitor Codes 


Resistor Colour Codes 


EIA Code 
334 
224 
104 


IEC Code 
330n 
220n 
100n 

15n 153 
1n5 152 
680p 681 
560p 561 
390p 391 
330p 331 
220p 221 
150p 151 
39p 39 
22p 22 
10p 10 


Value 
330nF 
220nF 
100nF 
15nF 

1.5nF 
680pF 
560pF 
390pF 
330pF 
220pF 
150pF 
39pF 

22pF 

10pF 


-§-Band Code (1%) 
brown black black green brown 
brown black black yellow brown 
yellow violet black orange brown 
brown black black orange brown 
yellow violet black red brown 
orange white black red brown 
red red black red brown 
brown grey black red brown 
brown green black red brown 
brown black black red brown 
yellow violet black brown brown 
red red black brown brown 
brown black black brown brown 
yellow violet black black brown 
red red black black brown 
brown green black black brown 
brown red black black brown 


=z 
= 


Value 
10MQ 
1MQ 
470kQ 
100kQ 
47kQ 
39kQ 
22kQ 
18kQ 
15kQ 
10kQ 
4.7kQ 
2.2kQ 
1kQ 
470Q 
2202 
150Q 
120Q 


4-Band Code (1%) 
brown black blue brown 
brown black green brown 
yellow violet yellow brown 
brown black yellow brown 
yellow violet orange brown 
orange white orange brown 
red red orange brown 
brown grey orange brown 
brown green orange brown 
brown black orange brown 
yellow violet red brown 
red red red brown 
brown black red brown 
yellow violet brown brown 
red red brown brown 
brown green brown brown 
brown red brown brown 
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plifier and charger pass through from 
the rear of the battery compartment . 


Oo 
Oo 
oO 
Oo 
oO 
Oo 
oO 
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O 
Oo 
Oo 
Oo 
Oo 
Oo 
Oo 
oO 
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2.2Q — red red gold brown 


install the speaker in its rebated hole in 
the front panel. We used some self- 
adhesive foam tape underneath the 
speaker to make it an airtight seal. 

Fit the speaker grille over the front of 
the speaker and screw in the four 
mounting screws. The grille may seem 
like overkill because the speaker cone 
is so far back from the front panel — but 
if you don’t fit one it won’t be long 
before you wished you did! 


Testing 


Before installing the assembly into 
the box, you can test the circuit by 
applying power using the battery. 

At switch-on, the power LED should 
flash at a one-second rate. Check that 
there is power to the op amps by test- 
ing for 12V between pins 4 and 8 of the 
LM833, TLO72 and LM358 op amps 
(IC1, IC2, IC4, IC5, IC6) and at pins 4 
and 7 for the TLO71 op amps (IC3, IC8). 
IC7 should have 12V between pins 1 
and 8. 

The output of IC4b (pin 7) should be 
at half supply, at around +6V. Simi- 
larly, the outputs of IC1a (pin 1), IC1b 
(pin 7), IC2a (pin 1), IC2b (pin 7), IC3 
(pin 6), IC4a (pin 1), IC5a (pin 1), IC5b 
(pin 7) and IC8 (pin 6) should be also at 
about +6V. 

Check that the circuit works by con- 
necting the loudspeaker and applying 
an audio signal to one of the inputs. 
Turn up the volume and the speaker 
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red red black silver brown 





should begin to produce sound. The 
power LED should light continuously 
when not muted. 

Check operation of the charger by 
connecting the output leads to the pig- 
gyback battery terminals (make sure 
the polarity is correct) and connecting 
the DIN socket to the AC input on the 
charger. 

Switch on power to the plugpack 
and the charger LED should light and 
possibly the charging LED will light 
depending on battery 
charge. 

Mount the charger 
board on the inside of 
the cabinet, making sure 
that the two LEDs align 
and protrude through 
their respective holes in 
the control panel. 

Use 4G x 16mm screws 
to attach it in place. We 
used a small rubber 
grommet cut in half to 
lift the two front mount- 
ings of the PC board off 
the cleats by about 1mm. 

The L-shaped ampli- 
fier bracket/panel is in- 
stalled into the box by 
sliding it into the 2mm 
gap and securing it to the 
cleat frame with 4G x 
16mm long screws. The 
battery leads for the am- 


The battery cover is secured with 
three 6G x 30mm countersunk screws. 
With the dimensions shown, the bat- 
tery should be a snug fit but if neces- 
sary, pack some pieces of foam into the 
compartment to stop it moving around 
in transit. 

Finally, a chassis-mounting 3-pin 
mains socket, screwed to the inside 
bottom of the case (next to the battery 
compartment) but not connected to 
anything makes an ideal plug-pack 
holder when the plugpack is not be- 
ing used to charge or power the 
PortaPAL. 





(BOTH HOLES 3mm IN DIAMETER) 


Fig.6: this template can be used to ensure your drill 
holes ion the heatsink are in exactly the right place! 
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One of the areas where home constructors come unstuck 
is in the cutting-out of speaker box panels. It is essential that 
the edges are not only straight and square but opposite 
panels also need to be exactly the same size — otherwise the 
box may be crooked or there may be air gaps. 

For a typical part-time woodworker using typical home 
workshop tools (as distinct from a pro who does it all the 
time!), achieving perfectly straight, smooth and square 
cuts with a hand saw or any type of hand-held power saw 
is difficult. Yes, it can be done — but it is difficult. 

However, there is a delightfully easy way to ensure that 
at least three sides of each panel have perfectly straight 
and parallel sides/right angles — and that is to use sheets of 
pre-cut board. (If the manufacturers can’t get it straight and 
square then we are all in trouble!) 

For this reason, we have elected to use two sheets of 
16mm, 450 x 900mm craftwood (MDF would also be 
suitable). We have made the three vertical panels (ie front 
and both sides) 450mm high. Originally we had planned to 
use a single sheet of 900 x 900mm board but fortunately 
couldn't find any in our local hardware store. So we pur- 
chased two 450mm wide sheets and suddenly realised 
what an advantage that was! 

Cut the two sides (240mm wide) from the top of each 
sheet and the front (247mm wide) from the bottom of one 
of the sheets (as shown on the cutting diagram) and you'll 
have three edges on each panel perfectly square. The 
fourth edge depends on how accurately you cut. 

The identical top and bottom pieces (240 x 280mm) and 
the various bits and pieces which form the battery holder, 
etc, can be cut from what is left over. 


MAKING THE BOX 


glued’n’screwed the cleats in position. 

The “L’-shaped aluminium plate holding most of the ampli- 
fier electronics screws to these cleats. 

After the cleats were done, the top, bottom and two side 
box panels were glued and clamped together, and allowed to 
dry overnight. The (unglued) front panel was placed in posi- 
tion as formwork to keep the whole thing square, 

When dry, we pushed out the front panel and on it marked 
and cut (with a jigsaw) a 185mm circle right in the centre. 
Naturally enough, this is where the speaker mounts — but 
first, the hole needs a 7mm deep, 10mm rebate all around 
from the front (using a router) to allow the speaker to sit flush. 

A 200mm metal speaker grille goes over the speaker later 
on to protect it. 

The final bit of woodwork is the mounting of the various 
bits of craftwood (or MDF) which hold the battery and other 
components in place. These mount as shown in our detailed 
drawing opposite. 

The finished box, measuring 280(w) x 240(d) x 482(h), can 
be painted, veneered, or as we have done, covered in speaker 
“carpet”. A lot of pro audio gear is covered in this stuff because 
it helps it absorb knocks and scrapes on the job or in transit. It 
also hides any “sins” you might have created along the way. 

The carpet is glued on with contact adhesive, making sure 
it is stretched nice and tight over and around the box. Edges 
are trimmed with a sharp knife and also glued. 

We also completely covered the inside of the box (and 
even the back of the speaker magnet) with the carpet to act 
as a sound deadening and resonance-reducing agent. It 
looks schmick, too! All these pieces need to be cut to the 





The vertical panels sit between (ie, inside) the top 
and bottom pieces, making the overall height of the 
box 482mm (450+16+16). One reason for placing the 
vertical panels inside the top and bottom, rather than 
vice-versa, is for strength. As made, the box will 
easily handle someone using it as a seat (as will 
inevitably happen). 

The front panel and the various rear pieces are 
recessed — the front back far enough to accommo- 
date the speaker grille, while the rear is even further 
recessed. Recessing both front and back will allow 
the box to fall over and not break or damage the 
speaker itself, pot knobs or other controls. 

It might appear that 247mm is wrong for the front 
panel: if the base is 280mm wide and the two sides are 
16mm wide, surely it should be 248mm (280-16-16)? 
That extra 1mm off allows the front panel to be a snug, 
but not too tight fit. 








We cut suitable lengths of 16 x16mm meranti 
(which we happened to have on hand — just about any 
softwood will be OK) for the cleats — all around the 
front inside of the box for the box front (speaker baffle) 
to attach to and in strategic locations on the rear 
inside as shown by our drawings. 

Before assembling the box proper, we 
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CLEAT 16x 16x1 





CLEAT 16x 16x 418 


FRONT VIEW 


appropriate size before glueing in place. 

Eight plastic speaker box corners were fitted on all corners 
(top and bottom) to protect them from damage. For ease of 
transportation we added a flexible carry handle. As we 
mentioned before, a metal speaker grille is fitted over the 
front of the speaker cone to protect it. 

In perhaps a bit of overkill, we added a “top hat” stand mount 
to the bottom of the box. This allows the box to be mounted “up 
high” on a standard 35mm speaker stand (or even a length of 





These three shots, along with the diagram above, give a pretty good idea of how we constructed our box. Of course, other 
approaches may be just as valid — and because it is for PA (not hifi) use, dimensions are not particularly critical with the 
exception of the speaker cutout, battery compartment and, of course, the amplifier mounting arrangement. 
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LEFT SIDE VIEW 


AIR VENT: 
SLOTTED ALUMINIUM 
CHANNEL (SHELF SUPPORT) 
240mm LONG x 15 













REAR VIEW 


35mm OD water pipe driven into the ground). Raising the box 
above the heads of an audience dramatically improves the 
sound “throw’, allowing greater coverage without the use of a 
second box or extension. 

Finally, the “aluminium air vent” shown above is simply an 
offcut from a length of U-shaped slotted aluminium channel 
used for shelf support verticals (the kind brackets clip into to 
hold shelves) which shoud be available at any hardware 
store. It even comes with the slots pre-cut for you! 
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Some readers will be aware that we 
produced a 12V DC float charger in Octo- 
ber 1998. Why not simply employ that 
circuit in the PortaPAL PA amplifier? 

The answer is that we did try it in our 
first prototype but it was found to be 
unsuitable for this application, for the 
following reasons: 

First, the October 1998 charger feeds 
pulses of rectified AC to the battery and 
while this is perfectly valid for battery 
charging, the resulting ripple across the 
battery and hum radiation from the bat- 
tery leads was enough to be picked up by 
the sensitive microphone circuitry to be- 
come quite audible. 

Plainly, this was a major drawback, 
especially as most users would want to 
use mains power where it was conven- 
ient and available. 

Second, once power is removed from 
the input to the charger, it pulls a signifi- 
cant current from the battery. This would 
totally discharge the battery if the PA 
system was not used for a few weeks. 


66 SILICON CHIP 


S& 12V SLA FLOAT CHARGER 


Such an occurrence would destroy the bat- 
tery. Not good. 

Hence, our new float battery charger feeds 
pure DC to the battery and is disconnected 
from the battery when the AC input is re- 
moved. With no input power and the PA am- 
plifier also switched off, there is no current 
drain from the battery and it should have a 
shelf life of many months, if not years. 


12V SLA BATTERY 
FLOAT CHARGER 





The charger circuit is shown below. As 
mentioned before, this also makes a perfect 
general-purpose 12V SLA battery float 
charger. 

Power for the charger circuit comes from 
a 16V 1.5A AC plugpack which feeds diodes 
D4-D9 to produce two DC supplies. The 
main supply comes from diodes D4-D6 and 
the 4700uF capacitor. The capacitor is nec- 
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TO BATTERY (300mm LONG) 


essary to ensure that the battery is charged 
with DC that is free from ripple. Any ripple 
would be heard in the amplifier’s output. 
3-terminal regulator REG1 sets the maxi- 
mum battery charge voltage to 13.8V. It 
operates as follows. The voltage between its 
output and adjust (ADJ) pin is fixed at 1.25V 
and this voltage is applied across the 120Q 
resistor (neglecting the small current drawn 
by the ADJ pin). The resulting 10mA through 
the 120Q resistor flows through the 1kQ 
resistor and series 500Q trimpot VR7 to 
provide a voltage across them, effectively 
jacking up the regulator voltage. Trimpot 
VR7 is adjusted for an output of 13.8V. 


Current limiting 


A 1Q 5W wirewound resistor is used to 
monitor the charging current. The voltage 
developed across it is monitored by transis- 
tor Q2. When the voltage across the 1Q 
resistor reaches 1V, corresponding to a 
charging current of 1A, the base voltage of 
Q2 reaches about 0.5V and it begins to 
conduct, pulling the ADJ pin of REG1 lower 
to reduce the output voltage of REG1. This 
limits the charging current to 1A. 

Transistor Q3 also monitors the voltage 
across the 1Q resistor. Q3 turns on when- 
ever the resistor voltage is above about 0.5V 
to drive LED3, the charging indicator. So 
provided the charging current is more than 
about 500mA, LED3 will be alight. 

Once the battery voltage reaches 13.8V, 
the charging current drops to zero and the 
battery is effectively “on float”. 

When power to the charger is switched 
off, the battery could be drained back via the 
resistors across REG1. To stop that, we 
added the relay circuit, to disconnect the 
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You'll find the complete parts list for the 12V SLA 
Battery Float Charger on page 62. 


battery from the charger if no mains power 
is present. 

Diodes D8 & D9, in conjunction with di- 
odes D4 & D6, produce a separate supply 
from the 16VAC plugpack. This is filtered 
with a 470uF capacitor and then fed through 
a 220Q resistor so that the relay is driven 
with 12V. The 4700uF capacitor across the 
relay coil delays the relay switch-on until the 
4700uF capacitor for REG1 is fully charged. 
Without this delay, the initial switch-on of 
the charger would cause a loud hum in the 
loudspeaker until the 4700uF capacitor for 
REG1 was fully charged. 

LED4 provides power ON indication. 


Charger board assembly 


The 12V SLA float charger is assembled 
on a PC board measuring 133 x 66mm, 
coded 01103034. It has a single-sided 
heatsink for the regulator (REG1) measur- 
ing 84 x 24 x 28mm (Altronics H-0668 or 
equivalent). The component overlay is shown 
above. 

Once you have checked the board for 
obvious defects such as open-circuit tracks, 
shorts and undrilled holes, install the small 
components such as diodes and resistors 
first. Watch the polarity of the diodes. Then 
install the two transistors, 500Q trimpot, 
the electrolytic capacitors and the relay. 
Again, watch the polarity of the electrolytics. 

When mounting the 12 5W wirewound 
resistor, make sure there is about 1mm clear- 
ance between the resistor body and the PC 
board. This improves cooling for the resistor. 

The two high brightness LEDs are mount- 
ed in right-angle PC mounts (Altronics H- 
1543 or equivalent). These enable the LEDs 
to mate precisely with the control panel of 






the amplifier. 

The 3-terminal REG1 is mounted on 
the heatsink with its leads bent, inserted 
and soldered into the PC board holes. 
The heatsink and regulator tab are then 
secured to the PC board with two M3 x 
10mm screws. Nuts and star washers 
are used on the underside of the PC 
board. 

Four spade lugs are inserted and sol- 
dered into the PC board for the input and 
output connections. The positive spade 
lug output near the relay should be marked 
with red paint or nail polish, to ensure 
correct connection to the battery. 


Testing 


Before you can test the charger board, 
you will need to wire up the 16VAC 
plugpack which comes with bare 3-wire 
cable, one lead of which is intended to be 
earthed. 

The cable is wired to a 3-pin DIN plug. 
The earth wire must go to the centre pin 
of the DIN plug while the other two wires 
go to the remaining pins. You will then 
need to temporarily wire up a DIN socket 
with the two AC wires going to pins 1 & 2 
(not the centre pin) of the socket. These 
wires then should be fitted with spade 
connectors to fit the spade lug inputs on 
the charger board. 

Switch on the plugpack and the charger 
LED should light and possibly the charg- 
ing LED will light depending on battery 
charge. 

Disconnect the battery and then set 
the trimpot for an output of 13.8V, using 
a digital multimeter. The charger is now 
ready to go. sc 
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By JULIAN EDGAR 


Little Dynamite 
Subwoofer 














Build your own compact subwoofer - ideal 
for use in a car or home unit 


@ WY UBWOOFERS ARE NOW al- 

™ most universal in any car sys- 
&_F tem that attempts to produce 
quality music. They’re also prevalent 
in home theatre systems and also make 
a great upgrade for a compact sound 
system that needs a bit more punch. 
The subwoofer described here is dead- 
easy to make and gives excellent 
performance, considering its compact 
size and low cost. 

And if you think that it’s really a bit 
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too limited in power handling and 
low-down frequency response, stay 
tuned — we’ve got another more com- 
plex, higher-power’ design coming 
soon. But honestly, unless you want 
to make a social statement to sidewalk 
pedestrians or your neighbours, this 
subwoofer will be more than adequate 
for most music! 


The design 


We’d been considering doing a 


subwoofer project for some time — and 
in fact went as far as designing a 
bandpass model using a 10-inch 
driver. However, by the time we’d 
priced the particle board and added 
in carpet, glue, terminals and a grille, 
the cost was around $130 for the en- 
closure alone. What’s more, it would 
have taken quite some effort to build. 

It was about this time that Jaycar 
Electronics released a range of sub- 
woofer enclosures, all pre-built and 
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Main Features 


Small enclosure 

125 watts power handling 
Excellent in-car response 
Competent in-room response 
Easy to build & low cost 





finished with carpet and loudspeaker 
terminals. Their boxes start at just 
$59.50, so we made a radical change 
to our plans. The bandpass design 
was scrapped and we set about de- 
signing a traditional ported design in- 
stead. 

A ported enclosure is one of the 
oldest box types around (see “Ports 
Enclosure Size & Other Design Con- 
siderations”). However, the design of 
this type of enclosure has been revo- 
lutionised in recent times with the 
development of loudspeaker design 
computer software. Rather than build- 
ing a box and then laboriously testing 
it in many different configurations, 
computer software now allows the vir- 
tual construction of dozens of differ- 
ent enclosures. 

In addition, good subwoofer design 
software (like the BassBox package 
that we used) makes various sugges- 
tions during the design process. How- 
ever, if you want to aim for an optimal 
trade-off in terms of size, response, 
sensitivity and power handling, such 
a design process can still take many 
hours to complete. 

The first step in the design can be 
either the selection of the driver or the 
enclosure. In our case, we did a bit of 





The driver used in the Little Dynamite subwoofer is 10 inches (25.4cm) in 
diameter, is rated at 125W RMS and uses a voice coil 50mm in diameter. It 


costs $99 and is available from Jaycar. 


both. First, the enclosure — the new 
pre-built subwoofer boxes come in 25, 
35 and 45-litre nominal interior vol- 
umes (we’ve written “nominal” for 
good reasons which we'll come back 
to later) and the hole for the driver is 
already cut. This means that if you 
want to use a 10-inch driver, then the 
25-litre box is the only one to go for 
(the 35-litre box is precut for a 12-inch 
driver, while the 45-litre box is cut for 





The BassBox software package is 
available in two forms — BassBox Lite 
and the BassBox Pro professional 
version. The Lite version is quite suf- 
ficient for any speaker design work 
that most people will want to carry out 
and is the package that was used to 
design this subwoofer. 

In addition to being able to model 
the performance of bass-reflex 
(ported) speaker enclosure designs, 
this software can also model sealed 
and passive radiator boxes and a 
range of bandpass designs. The Lite 
version comprises just a single CD 
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BassBox: 


Loudspeaker Design 


and the Help and background expla- 
nations are all available on-screen. In 
fact, this information is very good in- 
deed — with some study, there’s 
enough information for even a begin- 
ner to start designing sophisticated 
speaker enclosures. 

And if you have a background in 
audio, the flexibility and detail of the 
program will be even more useful. 

BassBox Lite is available in Aus- 
tralia for $165 from ME Technologies 
at www.me-au.com and also from 
Harris Technologies at http://www.ht- 
audio.com 


a 15-inch driver). 

Note that the boxes are available in 
both sealed and ported designs. 

We leaned towards a 10-inch driver 
as in general terms they’re cheaper 
than larger sizes and can usually be 
fitted into a smaller box, which again 
has a cost advantage. 


Choosing the subwoofer 
So with the 25-litre box the chosen 





Software 






BassBox Lite 


PETES, gibi 
; 
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Drogkmetngan iter ose 


The port is formed from two flared speaker vents (available from Jaycar) joined 
by a length of 65mm-diameter plastic pipe. 








The completed port — the two flared ends reduce turbulence so that there are no 
problems with port noise. Make sure that you don’t glue the ends on at this 
stage, though - otherwise you’ll never get the assembly into the box! 


enclosure, which speaker would be 
suitable for it? Keeping it in the Jaycar 
family, we opted for the CS-2274, a 
10-inch “titanium” finish driver with 
125W RMS power handling, an X- 
max (maximum cone movement) of 
9mm, a voice coil diameter of 50mm 
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and a resonant frequency of 33Hz. 
What these specs add up to is a 
competent driver that should be able 
to produce good bass in the right en- 
closure without breaking the bank (the 
driver retails for just $99). The only 
spec that isn’t quite as good as we’d 





The “step” in the inner surface of the 
port that would otherwise be formed 
between the flared ports and the 
plastic pipe is smoothed away using a 
half-round file and sandpaper. 


like is sensitivity — with a sound pres- 
sure level (SPL) of 88.2dB at 1 Watt 1 
metre, it needs to have both an enclo- 
sure design which is efficient and a 
power amplifier with at least 100 watts 
RMS behind it. 


Port size 


While free speaker design software 
is available on the web, we’ve not 
seen any program that comes close to 
BassBox — so it makes sense to pay the 
necessary dollars if you want this kind 
of package. One area that we were 
very conscious of when software mod- 
elling the design was the behaviour of 
the air within the port. Typically, ports 
are made too small in diameter — it’s 
easy that way because then they can 
be made shorter for the same box tuned 
frequency. 

However, small ports give rise to 
high air velocities, which in turn 
causes port noise or “chuffing”. Bass- 
Box can predict maximum port ve- 
locities and recommend minimum 
port diameters to eliminate this prob- 
lem. However, after looking at the 
modelled behaviour of a system using 
the pre-built ported enclosures (the 
25-litre box comes with one 50mm ID 
port), we decided to buy a sealed box 
and then cut a hole for a port of our 
own making. 

So what does the final design look 
like? First, the Jaycar “25-litre” box is 
actually 23 litres —- an important dif- 
ference when it comes to the design. 
Second, the volume taken up by both 
the driver and the port need to be 
subtracted from the available internal 
volume (BassBox does both of these 
things automatically if the right data 
is entered). In addition, the effect of 
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| Ports, Enclosure Size & Other Design Considerations —_—| 


A speaker’s role in life is to create 
sound waves and it does this by mov- 
ing its cone back and forth in re- 
sponse to electrical signals. When it 
pushes forward, higher air pressure 
is created in front of the cone; con- 
versely, when it moves back, lower 
| air pressure is the result. 

If a bare woofer is sat on the bench 
| and driven by a bass signal, the pres- 
| sure waves find their way around the 
| edge of the frame and partially cancel 
| each other out. A fundamental task of 
a loudspeaker enclosure is to prevent 
this wave cancellation and its adverse 
| effect on bass response. A sealed 
| enclosure, for example, dissipates the 
energy from the back of the cone into 
the box (and/or the box filling). How- 
| ever, because these pressure waves 
| are being wasted, the efficiency of a 
| sealed enclosure is not as high as for 
| a ported enclosure. 
| — Inaported enclosure, radiation from 
the back of the cone is used to rein- 
force the pressure waves being gen- 
erated by the front of the cone. This is 
achieved by using a tuned-length port 
| or vent, which has the effect of alter- 
| ing the phase of the waves emanat- 
ing from the rear of the speaker. Put 
your hand near the port used in this 
type of design and you'll notice that 
as the woofer cone moves forward, 
| so does the air in the port — the pres- 
| sure waves from the back of the cone 
are now reinforcing those coming from 
| the front. 
| However, if the port isn’t just the 
right length and diameter, the re- 
| sponse of the speaker can be all 
| “wrong”. For example, in this design, 
| we used a port 63mm in diameter and 
360mm long. But what if the port had 
been only 150mm long? 


—— 











a 
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the acrylic speaker fill also needs to 
be taken into account (confusingly, 
the fill expands the volume that the 
driver sees). 

In the end, we had 19.5 litres avail- 
able and chose to use a port 63mm in 
diameter and 360mm long. This gives 
a box tuned frequency of 33Hz. Note 
that the tuned frequency in a ported 
design is often close to the speaker’s 
resonant frequency (in this case, it is 
identical). 


www.siliconchip.com.au 





Fig.1:; the red curve show the in-car response of the subwoofer using a 
360mm-long port, while the yellow curve plots the predicted response if the 
port is reduced to just 150mm long. 





Fig.1 shows the changed response 
— the red line is the in-car perform- 
ance of the subwoofer as described 
in this article, while the yellow line 
shows the predicted response with 
the shorter port. As shown, with the 
shorter port, the bass falls away more 
quickly and is also “peakier’. (Actu- 
ally, the selected driver is quite toler- 
ant of design changes — with some 
speakers, the results of such a port 
mismatch would be much worse!) 

The speaker enclosure volume is 


Fig.2: the green curve here shows the effect of dropping the enclosure volume 
to 12 litres and using a 75mm-diameter port that’s just 100mm long. 
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also a vital part of the design. In the 
case of the response curve indicated | 
by the green line in Fig.2, we've | 
dropped the enclosure volume to 12 | 
litres and used a short, fat port — | 
75mm in diameter and 100mm long. | 
The resulting in-car response is very 
peaky at 100Hz. | 

As a result, this type of enclosure | 
design that would give “one-note” | 
bass, a problem often found in ported } 
loudspeakers enclosures that are not | 
well designed. 





Modelled in a car environment, the 
response is effectively strong down to 
15Hz, while in a room the -3dB point 
is at 38Hz. The modelled maximum 
port velocity is only 23 metres/sec- 
ond at 125W input power and 22Hz 
which — not coincidentally — are also 
the exact conditions where the cone 
reaches its maximum excursion. 

To avoid any possibility of port noise 
in this long vent, both ends of the vent 
are flared. This is achieved by using 


two Jaycar CX-2688 flared speaker 
vents, joined with 65mm-diameter 
plastic pipe. The two vents slip tightly 
into the pipe, allowing the easy con- 
struction ofa double-ended flared port. 


Building It 

If you have available an electric jig- 
saw, some hand tools and a tube of 
general purpose building adhesive (eg, 
water clean-up Liquid Nails), build- 
ing the complete subwoofer will take 
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The hole for the port is marked on one side of the enclosure, towards the back 
of the woofer. This 85mm-diameter food tin was an ideal size for marking out 
the hole which was the cut out using a jigsaw. 


you nearly no time at all — in fact an 
hour, tops! 

The first step is to remove the sharp 
inside edge of the flared speaker vents; 
ie, at the end opposite the flare. This 
is done to eliminate any sharp steps 
between the flared vents and the plas- 
tic pipe when they are joined together. 
You can use around or half-round file 
for this job, finishing off with some 
fine sandpaper. 

If you don’t have any sandpaper 





of the electric jigsaw blade. 
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Drill a hole just inside the marked area for the port cutout to allow the insertion 


handy, a stainless steel kitchen scourer 
works quite well on the soft plastic. 

With these edges smoothed, cut the 
plastic pipe to the right length so that 
when both flared ends are pushed 
firmly into it, the total port length is 
360mm. Don’t be tempted to glue both 
flared ports to the plastic pipe at this 
stage — you still need to fit the port 
into the enclosure! 

Once the port has been assembled, 
spray some black paint inside it to 


Parts List 


1 10-inch Response Subwoofer; 
Jaycar Cat. CS-2274 

1 25-litre sealed subwoofer 
enclosure; Jaycar Cat. CS- 
2520 

1 acrylic speaker damping 
material; Jaycar Cat. AX-3690 

1 10-inch protective grille; Jaycar 
Cat.AX-3522 

2 flared speaker ports; Jaycar 
Cat. CX-2688 

1 500mm (approx.) length 
65mm-dia. plastic pipe 

1 short length heavy-duty 
speaker wire 

1 tube building adhesive (eg, 
Liquid Nails) 

8 speaker attachment screws 





cover any scratches that you have 
made and to hide the white plastic. 

The next step is to cut the hole for it 
in the side of the speaker box. An 
85mm hole is ideal - we drew the 
cutting line with the help of a can of 
food that conveniently had the right 
diameter. The port must be placed at 
the magnet end of the speaker to give 
sufficient clearance, with the hole cut 
in an end wall. Before marking the 
hole, consider the placement of the 
terminal strip and how you intend 
positioning the box in its final home, 
as these might have a bearing on where 
you want the port to be. 

The hole should be cut so that the 
edge of the flare ends up about 20mm 
in from the edges of the box. This 
causes the other end of the port to sit 
with its flared outer edge against the 
inner walls of the box, allowing it to 
be further held in place with some 
dobs of adhesive. For environments 
where the subwoofer will be subjected 
to lots of shaking, use an additional 
internal fastening to hold the port tube 
in place — for example a bracket made 
from aluminium strip wrapped around 
the port and then attached to the in- 
ner panel of the box with short 
woodscrews. 

The flared port can now be assem- 
bled within the box. If you push the 
ends on after you’ve applied a smear 
of adhesive to the pipe, they will be 
held in place firmly. The flared end 
that sits flush on the surface of the box 
needs to be thoroughly sealed from 
behind using Liquid Nails or a sili- 
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cone sealant. Make sure that you give 
the sealant time to set! 

Next, the acrylic speaker damping 
material can be cut to size and stuck 
to the inner walls of the box. We sug- 
gest 350 grams/square metre material 
(Jaycar AX-3690) but any similar ma- 
terial is fine — eg, acrylic quilt wad- 
ding. Be careful that you don’t block 
the port — in fact it is wise to be quite 
sparing in your use of the material 
around the port entrance. 

Next solder some heavy duty 
speaker cable to the box terminals and 
attach the other ends to the screw 
terminals on the loudspeaker. Make 
sure that the positive terminal on the 
box is connected to the positive termi- 
nal of the loudspeaker and similarly 
for the negative terminals! The woofer 
can then be slipped into its precut 
hole and the positions marked for its 
mounting screws. 

That done, remove the speaker and 
drill small diameter pilot holes for the 
screws. Clean away any shavings, then 
reinstall the driver and fasten it into 
place using eight coarse-thread MDF 
screws. Here’s an important note: the 
carpet will compress as you tighten 
the screws, so go right around the 
speaker at least three times, tighten- 
ing them each time. 

You’ll note that we’ve left off the 
protective grille at this stage. Instead, 
it’s time to do some testing. 


Testing 


The first step is easy — apply a1.5V 
battery across the terminals and make 
sure that when the positive and nega- 
tive battery terminals are applied to 
the positive and negative subwoofer 
terminals respectively, the woofer 
cone moves forward. If it moves back- 
wards, open up the enclosure and 
swap the wiring connections at the 
speaker! 

The next step is to connect the 
subwoofer to an amplifier. Begin by 
driving the unit quite gently. Moisten 
a finger and move it around the edge 
of the driver, to check for any air leaks 
past the frame. Now do the same 
around the edge of the port — there 
will be air movement within the port 
itself but there shouldn’t be any around 
the edge of the flare. 

Next, listen carefully for buzzes, 
rattles and whistles. During the proto- 
type’s development, we had a buzz 
that we chased and chased and chased. 
It turned out that there were two rea- 
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A jigsaw will make quick work of the port hole. The rim of the flared port 





covers the edge of the hole so don’t worry if you don’t cut a perfect circle. 


sons for this buzz. First, at high out- 
put levels, the interior of the car was 
getting excited — ie, Kits of trim inside 
the car were resonating. And second, 
we were driving the 150 watts/chan- 
nel amplifier so hard that it was going 
into distortion. 

The latter is pretty important to 
avoid — while this is a rugged speaker 
with cone movement well controlled 
down to about 22Hz, start pumping 
up the SPL and you might find that 


Pee 


The flared speaker port inserted through the hole. The striped background is the 


you're working the amplifier harder 
than you thought. And remember: 
more speakers get destroyed by push- 
ing the amplifier into distortion than 
ever get damaged by exceeding the 
speaker’s limits! 

If everything seems fine at low vol- 
ume, wind up the wick a bit more. 
Naturally, during this test procedure, 
you should disconnect all the other 
speakers, so that you’re just listening 
to the subwoofer. It won’t sound won- 





rug on which the box is sitting while the work is being done —- unlike an 
untrimmed box, this one needs to have its finish protected during the build 


process. 
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derful (no subwoofer does on its own) 
but it will allow you to easily identify 
any problems. 

As stated earlier, because of its rela- 
tively low sensitivity, this subwoofer 
isn’t going to deliver ear-splitting SPLs 
from modest amplifiers. However, if 
you have 100-125W available, it 
should be capable of delivering lots of 
low-end bass. 

If all is well, you can now reconnect 
the other speakers and then balance 
the system for the bass response that 
you want. 

Finishing 

The final step is to attach the pro- 
tective speaker grille. To do this, you'll 
have to take the driver out again so 
that you can place the “T” nuts on the 
back of the baffle. While the speaker is 
out, check that the port is still rigidly 
held in place by its glue and/or brack- 
ets and that none of the acrylic speaker 
filling has moved around. You should 
especially check that the port entrance 
has remained clear. 


Acrylic filling is glued to the walls of the enclosure, making sure that the port 5 : ; 
entrance remains clear. The port is held in place by sealant/glue applied at each It’s then just a matter of completing 
end. If the subwoofer is going to be subjected to lots of movement, add an extra the assembly and enjoying the fruits 
bracket to secure the port tube in place. of your labours! sc 
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NEAR HALF PRICE SOLAR PANELS 
| All of our panels are 


amorphous, aluminium 
framed, backed 


and water-proof. 

2W 315 X 162 X 19 ... $29 ise2) 
AW 315 X 315 X19... $59 ise2) 
AW 315 X 925 X19... 199 ise: 

plate or heat-sink (not supplied) to this assembly to turn 


SWITCHING SOLAR REGULATOR KIT: bs your ESKI into a fridge for the car or boat. requires 12VDC 
This easy to assemble kit is designed to efficiently charge batteries from solar cells. It has SPecial intro price of only $33. (pelt). 

charge / discharge indicator LEDs. Kit contains PCB plus all on-board components. KIT NEW PRODUCT 
PRICE: (KOO08B) $15 BARGAIN 

10 LED LAMP KIT: 12VAC POND PUMP 


This kit uses 10 Ultra-bright LEDs (equivalent to around 6W : a Why ven : de ier 
incandescent) with far less current drain than normal incandescent | I coutsanlducet on. Rec 
light bulbs but with a brighter, whiter light. Ituses aconstant current [ii 12VAC (We have a suitable 
circuit & draws 120mA. (This means is your get many more hours of jee 4) plug-pack available for 
light with a smaller & cheaper battery & solar cell. Kit contains a Seer curator via . 
small PCB, 10 White Ultra-bright LEDS & all on-board components. § 

Easy to assemble. 10 LED Kit$20 (K199_ 10) 


8mm outlet. (PP1) 
12V /7AH SEALED LEAD ACID BATTERY alg > nga 
: TRANSMITTER 
Fresh stock batteries, nowis the time to pick up a real bargain, 2.6kg, " 
150 x 65 x 92mm.(PB6) $25 each 


AND RECEIVER MODULE: 

HOW ABOUT A COMPLETE SOLAR LIGHTING SYSTEM FOR YOUR CAMP, ph aay 

CARAVAN OR WEEKENDER: There are 4 main components to this system, 2W Solar ae pa trodyne wbe Bt et 
H i i ; H H H module which is Saw resonator locked a Ne Z. | 

Panel, Switching Solar Regulator kit, Battery and 2X 10LED Lamp Kits. This combination Operates froniS=42V DC and has 7 connections. Wheri 

of solar panel, charger and battery will power 1 of the LED lamp kits for over 7hrs with only use in conjunction with RX434, the pair can give a range 


UDI | E 
$199 










COOL NEW ITEM HEATER / COOLER 
This new cooler / heater assembly includes a 90mm fan, 
heat-sink, 65deg. thermal cut-out switch (used when 
heating), spacer block and a 50W Peltier device. Just cut a 



























5hrs of sunlight. Central Australia receives around 10 hrs per day. (SL2W): $99 of up to 2km when the transmitter is powered by 12V DC. 
Dimensions: 20mm (L) x 8mm (W). (Same diamet 

UPGRADE TO A BIGGER PANEL!!! Forjust $25 more. Sete cack, Gare for cater (haaay Stl 

You can upgrade from a 2W to a 4W panel in your Solar Lighting System . (SL4W) total (yew) 433.92MHz MINI RECEIVER N 

price.$124 (RX434) $21( 

LOTS OF AMAZING OPTICAL BARGAINS ***| OOK***LOOK***LOOK*** Se a reer oie 

HIGH POWERED LEDS, LASERS WARNING!!! ; | 

POINTERS & LASER DIODES These magnets are so strong they are Bhd osterhasloy an SucesreWeR a) 

AMAZINGLY BRIGHT MINI KEY-CHAIN LED dangerous!!! signal only plus a stable transmitter 

TORCHES, ALL ARE AROUND 8 TO 10 Cad. new neodymium rare earth magnets from 20 that uses discrete components: 

WHITE ...$7 RED ...$4 BLUE ...$6 cents each $22.50 for a complete kit inc. case. (k 


GREEN ...$6 ae 
popular request we have introduced some jini FIM TRANSMITTER KIT K189 
All of the following are up to 10cD, 20mA max and cmajier magnets to our range similar to those used in This kitis easy to build with 







narrow angle. magnetic therapy etc. 20 X 10mm$6.00... 10 X 
balls just a few simple steps to 
Bulk Red LED SPECIAL 5mm$1.20... 10 X 3 mm$0.70... 7 X 3m ot iceesuwar | 
20 or more red LEDs for $0.60ea 2.5mm $0.45...3X 2mm $0.25... . Itmeasures only 32mm X 
10cD Whitte...$2.00 ea Red...80c ..70¢ 3X 1.5mm$0.20. 43mm X 24mm and draws 


Green...$2.10 Blue...$2.20 UV LED's ..$1.60 
Less 10% for 10 or more of any mix 

Money Detector Pens 

These use a very bright UV LED. Check Australian ocberpiaeba hime ial: 
currency for counterfeits by looking at the hidden UV (USED) BWD 603B FUNCTION GENERATOR MiINI- built PCB and double sided tape 
printing on them. ...$4.50 LAB: This single unit includes a 0.1Hz to 1MHz Function for quick and easy installation. 
Extra AG13 batteries ...15c as used in the key-chains, Generator, a power differential amplifier with an ad- (K489)$39 

3req. Extra AG3 batteries...6c as used in pens, 4req. JuStable gain of 1 to 100 @ 1A out, a bi-polar power Wey gmm MINI ELECTRET 


; z supply / power amp with a voltage range of -15 to +15V @ A 1G; F; 
Don't forget our bargain OPTO PACK...K147 1A, a +voltage power supply with a voltage range of 1 to Recover this mini electret microphone and other 


Pack inc. total of 103 opto semiconductors. 91 various 15V @ 1A, a negative voltage power supply with an parts from this NOKIA 5110/6110 personal hands 
colours & types of visible LED's, 1 x IR LED, 6 x Photo- voltage range of 1 to 15V @ 1A, a 0 to 200V + power free kit (or use them as is). snaps apart in just 
transistors, 2 x high speed PIN photodiodes, 1 x HC312IR supply & a 12.6V center tapped 50Hz AC voltage source seconds. Don't pay $3 or more for just one, Our 
Receiver Module. KIT PRICE: (K147)$10eachpack —_(6.3V06.3V). Inexcellent condition: (ZC0211) $250 _ price... 6 for $2 

PICAXE-08 CHIPS... See Silicon Chip FEB 03 , ' FERRITE CORES 

The PICAXE processors use a R.I.S. ; . 
Instruction Set Controller ) system, and Ideal for switch mode power anise 
are easy to program. Itis said to be like a >a aaeteetipml ea uO 
Basic Stamp clone in single chip. $5.50e: Sabbing in i A pairs for $2 (FC 1) 


Lots of info available on the Internet. We 
may have other PICAXE chips in Our famous wiring looms are still available 
for just $1 ea 


the future. " a 0 8 : sn 
hobbyists, experimenters, industry & professionals. 


only 5.8mA from it's 1.5V 
LR44 button cell (supplied 
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H Suppliers of kits and surplus electronics to 
www.oatleyelectronics.com Orders: Ph ( 02 ) 9584 3563, Fax 9584 3561, sales@oatleyelectronics.com, PO Box 89 Oatley NSW 2223 
major credit cards accepted, Post & Pack typically $7 Prices subject to change without notice ACN 068 740 081 ABN18068 740 081 
SC_MAR_03 
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ether you like to watch whales, birds or sport, 
a pair of binoculars is a great accessory. How Image Stabilizer Eyepiece 





ever, they do have disadvantages. Most binocu- rel 
: switch 
lars are not light and the longer you use them, the more Dioptre adjustment ring 
tired you become. 
And the more tired you become, the harder it is to hold Focussing ring 


them steady and this problem is worse if you are using 
magnification of x10 or more. 

The only practical solution to both of these re- 
lated problems is to use a tripod. This 
relieves the strain on your arms 
and holds the binoculars ab- 
solutely steady but most 
people would find a tri- 
pod just another 
piece of gear that 
they don’t want 
to carry. 

Canon’s solu- 
tion to the prob- 
lem is to produce 
binoculars with 
inbuilt image 
stabilisation. They~ 
compensate for the 
inevitable “shakes” 
you get when using bin- 
oculars and they are much 
more pleasant to use. 

We reviewed two of the Canon 
range: the 15x50IS model which has 
50mm objective lenses and x15 mag- 
nification and the 10x30IS which has 
30mm lenses and x10 magnification. 

Cutting straight to the chase, the 
x15 model is the one of most interest, 
since that degree of magnification is 
almost impossible to use without hav- 
ing a tripod. In fact, unless you are Objective lens 


Eyepiece lens 



















Eye cup 


Double 
field-flatte 


Erecting prisms 


Vari-angle prism 


This cutaway diagram shows the disposition of the major 


experienced in using binoculars, it is ; components in the Canon image stabilised binoculars. Note 
difficult to imagine how difficult such a seemingly modest _ the compact Porro prisms which erect the inverted image 
degree of magnification is. for normal viewing. 
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In effect, even if you are pretty steady 
on your feet, and you brace yourself against a wall, table or 
whatever, you will find the object you are looking at 
shakes around so much that you quickly get frustrated 
with the attempt — it is that hard. 

But switch on the Image Stabilisation and all of a sud- 
den the images snap into a rock steady condition and you 
can view in much more comfort. You can pan around and 
even view from a boat or moving car. In short, Image 
Stabilisation makes viewing at x15 magnification entirely 
practical and satisfying. 

It is even more effective on the smaller x10 binoculars 
and their much lighter mass means that you can view for 
much longer before arm fatigue gets you. 


So how do they work? 


Broadly speaking, there are two methods of image 
stabilisation. The first is widely used in camcorders and 
involves using only part of the image produced by the CCD 
sensor. In effect, the internal computer looks for the steady 
part of the image from the sensor and continually “edits 
out” the shaking borders, 
leaving a much steadier cen- 
tral image to be displayed as 
the video output. 

The second method, used 
in these Canon binoculars 
and in some high-priced 
telephoto lenses, is to stabi- 
lise the image itself by pass- 
ing it through a prism which 
can be continually moved to 
compensate for the shaking 


by Leo Simpson 


The Canon 10x30IS binoculars (above) are much more 
compact and half the weight of the higher power 15x50IS 
model (left) but use the same image stabilisation system. 


glass connected by flexible bellows which can expand and 
contract as required. The bellows are filled with a silicone- 
based oil which has a high refractive index (presumably 
the same as that of the glass plates). One glass is driven to 
compensate for pitch movement while the other is driven 
to compensate for yaw movement. 

The drive system is a yoke (coil) and magnet system for 
both X and Y axes with Hall Effect sensors for feedback 
while the movement sensing is done by accelerometers. 

While there is a separate vari-angle prism for the left and 
right eye optical paths, both prisms are linked together and 
driven by the X and Y axes yoke/magnet systems. 

We include a cut-away diagram showing the major 
internal features of the Canon binoculars. Notice that they 
do include Porro prisms to erect the image but the overall 
shape of the Canons might suggest that they are using the 
more compact roof prism construction. Another diagram 
shows more detail of the image stabilising mechanism, 
including the yoke and magnet drive systems. 

By way of explanation, all binoculars (except opera 
glasses) require prisms to erect the inverted virtual image 
for normal viewing. 
Most conventional 


of the binoculars them- 
selves. 

Canon uses what they call 
a “vari-angle prism” which 
consists of two pieces of flat 
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Specifications binoculars use Porro 

15 x 50 10 x 30 prisms which give a 

Magnification 15 10 Z-path to the light 

Objective lens diameter 50mm 30mm beams — this accounts 

5 : 4 s for the big offset be- 

Real field of view 4.5 6 tween the objective 

Field of view at 1000m 79m 105m lenses and the eye- 

Focus range 6m to infinity 4m-infinity pieces. In binoculars 

: Tae with roof prisms, the 
Exit pupil diameter 3.3mm 3mm fF 

; ight travels in a 

Eye relief 15mm 14.5mm ; straight line and there- 

Dimensions 152 x 193 x 81mm 127 x 150 x 70mm fore they are generally 


Weight (excl batteries) 
Battery life (alkaline) 


1200g 
2.5 hours 


630g 
4 hours 





more compact. 
The Canon Image 
Stabilisation are obvi- 
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P-Hall Element. 


Y-Hall Element-~~ 


The drive system for the vari-angle 
prisms uses yoke coils and magnets : 
to compensate for pitch and yaw of / 
the binocular body. Motion sensing is 

performed by solid-state accelerometers. 


Magnet 


ously using a different arrangement of Porro prisms be- 
cause the two objective lenses are solidly fixed within the 
binocular body while the two eye-pieces can be rotated to 
change the inter-ocular distance. The result is that the 
Canons are quite a bit more compact than conventional 
roof prism binoculars. 

Another interesting feature is the inclusion of a doublet 
field flattener in the eye-piece lenses. This reduces the 
curvature of the field and avoids the usual distortion at the 
periphery of the image. It also gives long “eye relief” 
which means that people with glasses can comfortably use 
the binoculars. 

The Canon 15x50IS binoculars are powered by two AA 
cells which last for up to 2.5 hours continuous use for 
alkalines or Nicad cells (at 25°C). If you use lithium 
batteries, this can be extended out to 8 hours continuous 
use. Alkaline battery life for the smaller 10x30IS model is 
4 hours. 


Using them 


Referring to the Canon 15x50IS model first, they are 
comfortable to hold and easy to focus. However, people 
with small hands will find them difficult to grasp, even 
though they do have a non-slip rubber skin. And at over 
1kg, most users will find that they are tiring to use for more 
than a few minutes at a time. They do have a tripod socket, 
so a monopod would be very worthwhile if you need to 
use them for extended periods. 
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P-Drive Coil 





| _-~ IS Lock Lever 


Y-Drive Coil 


Y-VAP Holder 


Y-Bridge 


Since I am interested in astronomy, I was keen to check 
how they would perform when viewing planets and stars. 
Unless you have a tripod/chair setup, the common way to 
use binoculars when viewing the sky is to lie down on the 
ground or on a reclining chair. But even this method can be 
very tiring and the star images tend to dance about all over 
the place after a few minutes. 

With the Canon 15x50IS, it is a much more satisfying 
experience. Stars and planets can be held steady and you 
can easily achieve optimum focus. There is some flare and 
signs of chromatic aberration on star images but generally 
this is at a low level; after all, they are not really intended 
for astronomical use. 

By contrast with the Canon 15x50IS, the 10x30IS are 
much more comfortable to grasp and hold, due to their 
much smaller size and weight (630g). However, with a 
magnification of x10 and good optics, they are very usable 
and compare very well with conventional 10x50 binocu- 
lars. We like them a lot. 


Pricing 

This is great technology but there is no getting away 
from the fact that these Canon Image Stabilisation binocu- 
lars are expensive. The recommended retail price for the 
15x50IS model is $2499 including GST while the 10x30IS 
sells for $1249 including GST. 


For further information, contact Canon at 1800 816 001 
or WwWw.canon.com.au sc 
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A Shop : 
Door Minder’ 
with attitude! 





ast month (Feb 2003) we intro- 

duced the innovative PICAXE- 

08 IC and a simple application, 
a flashing LED, all built into a 
solderless “PICNIK box”. 

If you didn’t see last month’s issue, 
it will pay you to get a copy and read 
it because some of the concepts might 
be a little different to what you’re 
used to, such as BASIC Stamps, etc. 

By now, readers should have famil- 
iarised themselves with basic opera- 
tions and the commands high, low, 
pause and goto. 

PICAXE instructions are much the 
same as used in classic BASIC pro- 
gramming. There are a lot of BASIC 
texts around (no pun intended!), such 
as Greg Perry’s “QBASIC by Exam- 
ple” (QUE 1993) or from the Parallax 
BASIC Stamp Programming Manuals. 
There’s also a huge amount of infor- 
mation available on the ‘net. 

Given that you don’t need to be a 
programming guru to use PICAXE in- 
structions, initial applications here 
will be educational rather than ex- 
otic. 

PICAXEs have only enough RAM 
for about 40 program lines, so there’s 
some incentive to code efficiently! Our 
simple application here uses about 
half the memory available, so room 
remains for your own tweaking. 


Shop Door Minder 


A shop door minder usually con- 
sists of a light source which creates a 
beam, a light sensor which detects 
that beam and a buzzer circuit which 
sounds when the beam is broken. 
Sometimes there is a delay circuit to 
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make the buzzer sound long enough 
to be noticed; sometimes the buzzer 
“locks on” when it is actuated to be- 
have more like an alarm. 

This month’s circuit acts as a “shop 
door minder with attitude”, since it 
not only sounds a buzzer when the 
light beam is broken but also provides 
a simple “traffic” indication by flash- 
ing a LED at an increasingly faster rate 
with each event. 

Now that could be handy — if you 
don’t happen to own a shop and wish 
to count customers, this project could, 
at a glance, tell you the number of 
times your cat door is opened! Don’t 
own a cat? You'll think of something 
to count! 





by Stan Swan 


The flash rate increases are not lin- 
ear but counts per minute can be noted 
and related to visitor numbers via a 
simple lookup table. A further LED 
could even be added (pin 07) to indi- 
cate a count of 10 had been reached, at 
which point the main counter could 
drop back to a slow rate again. By this 
means, up to perhaps 30 events can 
be quite reliably “read off ”. 

If a PC remains attached, the exact 
count (to 255 events) can be just read 
off using debug. Mmm — 255 cats vis- 
ited last night ? What IS in your pantry! 


The circuit 


Aside from the core parts mentioned 
last month, just a few extra resistors 


aS? F 


If you don’t happen to own a shop, you can always find something else to count 


— just remember to take into account four legs and a tail... 
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|= Debug - (20) 





A “debug” screen shot. This 
reveals just how useful such PC 
feedback is — you can note all the 
variables ticking away nicely! 


are used, one of which is a light de- 
pendent resistor, or LDR. 

Your setup values may vary depend- 
ing on your application but 100Q in the 
voltage divider, plus similar as a LED 
dropping resistor, should do. 

For initial trials a small bright light 
(perhaps a white LED) is also needed. 
More practical setups could see the 
light path extended with lenses, 
shrouds or even a mirror. Only small 
currents pass along the wires so leads 
to the LDR and light can be conven- 
iently placed. Things really depend 
on the stray background light seen by 
the LDR, although this can be allowed 
for to some extent by altering readadc 
threshold values. 

For a longer light path the lens from 
a pocket torch may help to concen- 
trate the beam, while the LDR could 
even be recessed into the torch 





There are a few differences between the photo above and the Protoboard 


CON2 {TOPC 


DB9 SERIAL PORT) 





CHANNEL 0: OUT ONLY 
CHANNEL 3: IN ONLY 
CHANNEL 1: ADC ALSO 


S¢ PICAXE ADC CIRCUIT (DOOR MINDER) 


If this looks somewhat similar to last month’s project, it just might be! The 
basic differences are the LED and LDR which provide an “analog” input to 
the PICAXE. The PICAXE programming does the rest. 


base to give shading from stray light. 
The program’s readadc threshold 
value, initially 160, may need lower- 
ing to suit of course. 

To prevent false triggering from shad- 
ows, reflections or visitor legs (or tails!), 
a small delay, perhaps “pause 500”, 
may be needed in the readadc loop. 
Obviously this delay may cause the 
unit to become unresponsive if events 
occur too rapidly. 

Having a light on to hold the alarm 
off may be wasteful of battery power 
of course. Perhaps you could modify 
the program so that darkness holds 
the sensor off and room light alone is 
enough to trigger things —- much as 
would occur when a medicine cup- 
board door was opened. 

The point of these PICAXE circuits 


layout at right. Follow the layout and you shouldn’t go wrong! 
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is to stimulate your interest, to see what 
can be done very cheaply and to help 
you come up with your own varia- 
tions. Of course, we will help you along 
the way with more applications to keep 
those creative juices flowing! 
Incidentally, if you come up with a 
scathingly brilliant PICAXE applica- 
tion that you would like to share with 
the world (and perhaps feature on 
these pages), please feel free to email 


me — s.t.swan@massey.ac.nz 
Where to get the PICAXE-08 


Currently there is no Australian dis- 
tributor. Order direct from the UK 
agents (Revolution Education) on line 
shop www.techsupplies.co.uk — they 
are very prompt. 





yee 8 
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LED LDR 
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readadc 

PICAXEs have a valuable Analog to Digital Conversion 
(ADC) feature, which in theory converts “real world” analog 
voltages into 256 steps of digital equivalents. There’s an 
unavoidable deadspot on the upper range however and 
the resulting 160 divisions are treated in blocks of 10, so 
only 16 discrete values are available! Although obviously 
unsuitable for MP3 encoding or the like, this is quite 
enough for many simple applications. 

In fact our circuit here uses ADC at just a yes/no level in 
response to an LDR’s (light dependent resistor) resistance 
changes with illumination, so not even all these 16 divi- 
sions matter. Pin 1 ADC input needs a voltage rather than 
a resistance, so the old voltage divider trick is rustled up, 
involving two series resistors connected between +ve and 
ground with their midpoint delivering a variable voltage as 
the LDR value changes. The readade command finally 
assigns this ADC value to a program variable at pin 1. Alter 
the readadc threshold value or resistor (here 160Q and 
1002) to fine tune with your LDR and light path. 

Incidentally, LDRs typically have a resistance of 1 MQ + 
in the dark and around 1 kQ in bright light, with a quite 
rapid response as illumination alters. 


sound 
With the suggested piezo speaker, sounds can be di- 
rectly produced from output pins using the sound com- 


mand. Most piezos are optimised for high frequencies 
(typically 4kHz) so fidelity may be poor for other tones. It’s 
worth experimenting with your setup, since a more dis- 
tinctive “fruity” alert may be produced with two sounds 
together. 


debug 

If the serial programming cable remains connected 
during PICAXE runs, program data values can be usefully 
monitored on the PC screen. Up to 16 “byte” variables (b0 
- 615) can have tabs kept on them. 


pulseout 

This provides timed duration output pulses (to micro- 
seconds) at specified pins, and effectively packages up 
HIGH, PAUSE and LOW in one efficient command . 


for - next (step) 

Creates a repeating loop that executes program lines 
between the FOR and NEXT statements as it increments. 
The optional STEP value defaults to 1 unless specified. 


maths operations 

Variables to a maximum value of 255 (at which point 
they roll over) can be added, subtracted, multiplied or 
divided, with left to right solving but with only integer 
solutions. Hex and binary are also handled but brackets 
are disallowed and fractional portions of results are dis- 
carded (although clever techniques can off set this). 





BASIC PROGRAM LIST BRe as: (This can also be downloaded from http://picaxe.orcon.net.nz/adcprog. bas) 


‘Demo program for March 2003 SilChip PICAXE-08 article Ver1.0 20th Jan 2003 
‘ Best assembled & tested with solderless “PICNIK” box as detailed SilChip Feb03 
* Refer http://picaxe.orcon.net.nz for background info & potential of PICAXE-08 


‘ Extra parts = LDR, White LED, Red LED, 2 x 100 Ohm, 1 x 330 Ohm, piezo speaker 


“LDR & illuminating light can be moved apart- maybe use lenses & light guides? 


“New commands here = sound, readadc, debug, pulsout, for-next & simple maths. 


“ Ref.PICAXE prog.editor .pdf help files,& BASIC Stamp manuals etc for insights 
* via Stan SWAN (MU@W, New Zealand) => s.t.swan@massey.ac.nz <= 
bO0= LDR “resistance value” b1= event counter 

b2= pulse delay in msec b3= sound loop 

‘ Strictly only the LHS code below is needed. Remarks (‘) can be ignored 


‘ Byte variables 


sound 4,(100,10,80,10) ‘initial dual sounds to inform that powered up 


Idrdemo: “LDR resistance monitoring routine 
readadc 1,b0 ‘read LDR low resolution value via voltage divider 
debug bO “ show variable LDR value(s) to attached PC screen 
if bO <160 then beeper ‘ warbling alert tones when LDR shaded 
b2 = 250/b1 * produce delay value.NB max variable value is 255 
if b2 =0 then Idrdemo ‘ prevents LED flash when not yet triggered 
pulsout 2,1000 “pulse LED pin 2 for 1000x10 microsec =10millisec 


pause b2:pause b2:pause b2 ‘ more events give decreasing delay between pulses 
goto Idrdemo “continually loop unless LDR shaded 


beeper: “ piezo speaker 2 tone sound routine 
for b3= 1 to 3 ‘loop to sound tones 3 times 
sound 4,(100,20,80,20) “repeating dual tones each 20 msec 
next b3 ‘sound loop increment 
bi=b1+1 “ event counter increment 


goto Idrdemo “return to monitoring routine 
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Some more references... 

1. “QBASIC by Example” 

Greg M Perry (Que Books 1993) 

2. Parallax Inc, the BASIC Stamp 
originators, have free resource 
downloads (.PDF files) via their 
web site (www.parallax.com) 

BASIC Stamp Users Programming 
Manual Version 2. 

(351 pages, 3.2MB download) 

BASIC Stamp 1 Application Notes 
Ver 1.9 (126 pages, 1MB download). 

3. “The Art of Electronics” 

Horowitz and Hill (Cambridge 
University Press 1989). 
Chapter 9 offers good ADC insights. 


NEXT MONTH: 


The Picaxe by now you should know, 


Gives sounds & makes LEDs glow, 
But it also does more, 

Next 'tis a PWM chore, 

And all for very small dough! 
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SuperCharger 
Addendum 


Did you build the SuperCharger described 
in the November & December 2002 issues 
of SILICON CHIP? If so, you need this add-on 
to ensure correct operation under all 


conditions. 


By PETER SMITH 


During finalisation of the firmware 
for this project, we were surprised to 
discover that under certain conditions, 
the 111kHz PWM section of the cir- 
cuit became unstable. In fact, with 
high cell counts, high charge currents 
and low input voltages, such as could 
be the case in an automotive environ- 
ment, the switching frequency halved 
to about 50kHz. 

When low cell counts (1-2 cells) 
and low charge currents are combined, 
a lower operating frequency is of no 
consequence. However, at high power 
levels, it will cause inductor L1 to 
overheat and damage the PC board 
and surrounding components. It may 
also eventually cause MOSFET Q2 to 
fail. 

Quite frankly, this problem initially 
had us stumped. The data sheets for 
the LTC1325 suggest that our design 
operates within specifications. In ad- 
dition, the LTC1325 has no provision 
for external compensation, which is 
often employed in switchmode cir- 
cuits to maintain loop stability. 


PGATE 
(IC3PIN17) 10k 


ov 


After much head scratching, we 
devised a simple little circuit that 
modifies the feedback signal applied 
to pin 11 of the LTC1325. The purpose 
of the circuit is to both provide ramp 
compensation as well as to alter the 
shape of the waveform applied to this 
pin, so ensuring that the internal inte- 
grator is “reset” every cycle. 

As this project includes a number 
of surface-mounted components, it 
would be very difficult for readers 
that have already built the project to 
transfer these to another, modified PC 
board. Therefore, rather than modify- 
ing the main PC board layout, we have 
designed a small “add-on” board that 
carries the necessary components. 


Construction & checking 


The add-on PC board simply at- 
taches to one of the existing corner 
mounting points (see Fig.4) and con- 
nects to the main PC board via four 
wires. The overlay diagram for the 
add-on board is shown in Fig.2 and 
the wiring diagram in Fig.3. 


Fig.1: the add-on circuit uses just two transistors plus a few resistors 
and capacitors. Its job is to modify the sense signal to the LTC1325 IC. 
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SuperCharger Add-on 
Parts List 


1 PC board coded 14111024, 
31.2mm x 16.14mm 
2 2N3904 transistors (Q1, Q2) 


Capacitors 

1 1pF 50V monolithic ceramic 
(C1) 

1 100nF (0.1p.F) 68V MKT 
polyester (C3) 

1 1nF (.001uF) 63V MKT 
polyester (C2) 


Resistors (0.25W 1%) 
1 15kQ (R38) 

110kQ (R2) 

1 4700 (R4) 

1 100 (R5) 

1 102 (R1) 


Miscellaneous 

1 M3 x 10mm tapped spacer 

1 M3 x 16mm pan head screw 
70mm 4-way ribbon cable 





eo =f rr N 
> oo i. 


Fig.2: the extra parts all fit 
on this small PC board. 
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NOTES: 
1.KEEP 


‘ALL WIRING AS SHORT AS POSSIBLE. 


FILE THIS TAB LEVEL WITH 
UNDERSIDE OF BOARD {SEE TEXT) 


PSOLLIP! 


fe) 





2. ROUTE 'PGATE' WIRE APPROX. AS SHOWN. 
Fig.3: four leads stripped from a length of ribbon cable are used to connect the 
add-on board to the main PC board of the SuperCharger. The four connection 
points should be present on all manufactured boards. 


If you have access to an oscillo- 
scope, you can check that the add-on 
board is doing its job. Ideally, you 
should run your tests with six 
1800mAh NiMH (or 1200mAh or 
higher NiCd) cells on the rapid charge 
setting. If you’re providing power via 
the DC input, be sure that the supply 
voltage doesn’t dip below 13.8V, oth- 
erwise the charge will terminate with 
error code 11. 

Start the charge and measure the 
switching frequency on the drain of 
MOSFET Q2; it should be about 
100kHz. Continue to monitor the fre- 
quency as the cell voltage rises and 
the charge nears completion; the fre- 
quency should always be around the 
100kHz mark. 

Note that switching is not continu- 
ous for the first five minutes of opera- 
tion, as the charger is in “Soft Start” 
mode. You’ll also note than switch- 
ing occurs in one-second bursts with 
short (about 50ms) rest periods; this is 
completely normal. 

We should also point out that in- 
ductor L1 normally runs quite hot to 
the touch, even at 100kHz. It is rated 
for a 40°C temperature rise above am- 
bient and at higher power levels will 
get close to this value. 


Ventilation 
Although we didn’t make mention 
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ADD-ON 





Fig.4: the add-on board is mounted at 
one end of the main PC board as 
shown in this diagram. 


of it in the original construction de- 
tails, one of the reasons we chose the 
specified case is because it has gener- 
ous ventilation slots. 

If you decide to use a case other 
than the one shown in the parts list, 
then you’ll almost certainly need to 
add some ventilation holes. In par- 
ticular, drill several holes directly be- 
low the inductor (L1) and the diode 
bridge (DB1). Match these with more 
holes on or near the top of the case to 
make the most of the “chimney” ef- 
fect. 


Rubber feet 


Regardless of which case you use, 
be sure to fit rubber feet on the under- 
side to allow air to flow up through 
the assembly. sc 
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VINTAGE RADIO 





By RODNEY CHAMPNESS, VK3UG 


Antennas & earthing systems 
for crystal sets 


Crystal sets and other low-sensitivity receivers 
require good aerial and earth systems to give 
their best performance. Here’s what you can do 
to improve broadcast band AM radio reception 
on these simple receivers. 


Due to the improved sensitivity of 
receivers after the mid-1930s and the 
increasing power of AM broadcast 
transmitters, large antennas quickly 
become redundant as far as the gen- 
eral public was concerned. In fact, 
most people now don’t like having to 
extend the whip antenna on a port- 
able FM receiver to get the best recep- 
tion. 

Unfortunately, the use of metallic/ 
bituminous insulation paper in the 
walls of many modern homes now 
acts as an RF shield, reducing the 
level of the radio signal penetration. 
For this reason, good reception on 


DEPRESSION FOR WATER 


older, less-sensitive receivers may re- 
quire an outside antenna and this is 
particularly so for crystal sets. 

In the November 1998, December 
1998 and January 1999 issues, we 
looked at various methods for improv- 
ing AM radio reception and reducing 
interference. This article is not in- 
tended to supersede those articles but 
to give enthusiasts a few ideas on suit- 
able antenna systems that will achieve 
good results in most situations. 


The early days 


Experimental broadcasting com- 
menced not long after the end of World 


EARTH WITH WATER ‘BOWL TO KEEP IT MOIST 
Fig.1: the earth stake or pipe should be driven a metre or so 
into the ground, with a small depression around the top. This 
depression is filled with water at regular intervals, to keep 
the soil around the earth stake moist. Fig.2 (right) shows how 
to install an effective earth through concrete. 
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War I. Amateurs produced programs 
on a nightly or weekly basis and the 
general populace was keen to listen to 
these new transmissions. 

The output power of these early 
experimental stations varied consid- 
erably but most were well under 100 
watts. The radiating systems con- 
nected to the transmitters were also 
quite varied, some consisting simply 
of an inverted “L” receiving type an- 
tenna fed against an earth that con- 
sisted of a metre or so of pipe driven 
into damp soil. Others were more os- 
tentatious, being something like the 
smaller broadcasting masts that can 
be seen around the countryside today. 

Official broadcasting commenced in 
Australia in late 1923 (2SB/2BL) and 
the power of the stations varied from 
around 50W to 5kW (5000 watts). In 
most cases, the power ratings were for 
input power, not output power, so a 
5kW transmitter may have had an out- 
put power of just 1.5kW. 


EARTH THROUGH CONCRETE 
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"FLAT TOP! ANTENNA FOR RESTRICTED SPACE 


» 


POLE 
MAST ETC 


Fig.3: a “clothesline” type aerial frame can be used in back yards where 
space is a problem. It’s not as effective as a long, straight run of wire but is 


still quite good. 


Gradually the standards for broad- 
cast transmitting stations became more 
uniform. The commercial class B sta- 
tions that came into being were rated 
at an output of 2kW in the country 
and 5kW watts in the city, whilst Class 
A (ABC) stations used upwards of 
10kW (today, the ABC stations run 
upwards of 50kW in many instances.) 
At the same time, strategically placed 
low-power stations (50-500W) were 
used to provide signals in areas where 
the high power stations were relatively 
ineffective (such stations are still used 
today). 

Because of the low power of early 
transmitting stations and the general 
insensitivity of receivers up until the 
mid-1930s, large outside antennas 
were mandatory for reasonable recep- 
tion during that period. Many differ- 
ent antenna types were used in an 
attempt to get the best performance 
possible. Some were a lot of work to 
install but may not have worked any 
better than much simpler structures. 
But they did look commanding! 

A receiver using a large earth (mat) 
system (much like transmitting instal- 
lations use) will work a little better 
than a receiver using the common, 
relatively inefficient receiver earths. 
In practice, transmitting stations go 
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for the most efficient antenna and earth 
system that is economically feasible. 
That’s because they need to provide 
the strongest signal possible for re- 
ceivers that are using inefficient 
antenna systems, eg, a few metres of 
wire. 

The reasoning here is that it is bet- 
ter to have efficient transmitting in- 
stallations so that receivers can get by 
with convenient low-cost antenna sys- 
tems. 

Having said that, it is still necessary 
to use a relatively efficient antenna 





The earth lead can be attached to the 
pipe using a metal hose clamp. Wrap 
the wire around the clamp several 
times to ensure it makes good contact. 





“Egg” insulators will be required at 
the support points if you use bare 
wire for the antenna. Alternatively, 
you can use polyproylene pipe. 


and earth system for low sensitivity 
receivers such as crystal sets. 


Getting a good earth 


In an ideal situation, a 1-metre 
length of pipe or metal stake driven 
into the ground in a damp location 
will provide an adequate earth for most 
receivers. This earth should be as close 
as practical to the receiver so that the 
minimum length of connecting wire 
is used back to the earth terminal of © 
the receiver. This also helps to reduce 
the effect of mains-borne interference, 
particularly in more sensitive receiv- 
ers, 

In my case, I have often used 19mm 
galvanised water pipes as the earth 
stake. However, because I am an ama- 
teur radio operator, I need a better 
earth than a 1-metre length of pipe 
can provide. For this reason, I com- 
monly use up to three 2-metre lengths 
of pipe driven into the ground, leav- 
ing about 300mm above ground level. 
The tops of the pipes/stakes are quite 
close and are bonded together but their 
bottom ends are quite some distance 
apart, as the pipes are driven into the 
ground at angles to each other. 

In order for the earth to be effective, 
the whole length of the pipe/stake 
and the earth around it needs to be 
kept moist (not just the top few centi- 
metres of the soil). This is achieved by 
making a small depression around the 
top of the pipe(s) and a bucket of 
water then poured into this depres- 
sion at regular intervals. 

A single pipe driven at least a metre 
into the ground is usually quite ad- 
equate as an earth for radio receivers 
(providing it is in moist ground). Fig.1 
shows the details. 

The wire (preferably multi-strand) 
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This simple antenna tuner uses a multi-tapped coil wound on a cylindrical 
former. It’s tuned by sliding the ferrite rod inside the former and by changing 


the coil tapping. 


TO 
ANTENNA 


TO SET'S ANTENNA 
TERMINAL 





DIAL DRIVE SYSTEM FOR FERRITE TUNER 


Fig.4: this diagram shows how to add a dial drive system to the antenna tuner 
shown in the photo at the top of this page. You can scrounge the parts from a 
junk radio or buy them from an electronics retailer. 


going from the earth to the receiver 
earth terminal should be 1-2.5mm2 in 
cross-sectional area (equivalent to the 
average earth wire on the mains). It 
doesn’t have to be insulated but insu- 
lated wire is easier to handle if it is 
likely to be close to any other metal, 
including the Sisalation type material 
used in the walls of modern homes. 
Don’t let a bare wire brush up against 
any metallic object as noise and “crack- 
les” (interference) may be induced into 
the wire and thus into the receiver. 

Unfortunately, it’s not practical to 
solder the end of the wire directly to 
the earth stake or pipe. That’s because 
the metal mass is too great to allow it 
to get to the melting point of solder 
when using a soldering iron that’s suit- 
able for electronic work. 

Instead, an electrician’s earth clamp 
or a screw type hose clamp can be 
used to hold the earth wire firmly 
against the pipe. The wire should be 
wrapped through the clamp a few 
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times to make sure it will not move 
once clamped. Before doing this 
though, clean the pipe using sandpa- 
per to get rid of any oxidation at the 
contact point. Once the earth wire has 
been clamped to the pipe, the assem- 
bly should be painted to stop any cor- 
rosion. 


Alternative methods 


Not everyone has an ideal location 
to install earth stakes and so other 
methods of obtaining an earth must be 
used. For example, many premises 
today have large areas of concrete 
which this can make things quite dif- 
ficult. 

Drilling a hole through the concrete 
to accept an earth pipe is one possibil- 
ity but make sure that you check the 
locations of water, drainage, gas, tel- 
ephone and electrical lines before do- 
ing this. You will need a large ma- 
sonry bit and a hammer drill for the 
job. 


Begin by drilling a series of holes 
around the circumference of a circle 
large enough to accept a 100mm-di- 
ameter plastic stormpipe. A cold chisel 
and heavy hammer will be required to 
break up the pieces but even so, it 
usually isn’t easy getting the pieces 
out. 

In fact, it’s probably a good idea to 
send the family out for the day so that 
they don’t learn any new words! 

The storm piping should protrude 
about 200mm above the ground and 
can be fixed into position using ce- 
ment or silicone sealant. This 
stormpipe is then filled with water to 
keep the earth pipe moist - see Fig.2. 

If metal water pipes are used, it’s 
possible to clamp the earth wire onto 
these and obtain quite good earthing. 
However, earthing to a water pipe does 
raise the possibility of circulating cur- 
rents through the pipe system and 
anything connected to the mains earth. 

To overcome any chance of elec- 
trolysis (which can cause corrosion of 
the pipes), it’s a good idea to install a 
capacitor in series with the earth wire 
near the radio. This can range in value 
from .001uF up to 0.1pF - preferably 
one of each in parallel. Note that this 
is necessary only if the receiver is 
mains operated and has its chassis 
earthed through the mains. 

Gas pipes are not to be used under 
any circumstances. 

For people in units, an earth via the 
mains may be the only viable alterna- 
tive. Any piece of electrical equip- 
ment that has a 3-core power lead and 
has its metal frame earthed can be 
used as the “earth”. All you have to do 
is attach a wire from the metal frame 
of the earthed appliance to the earth 
terminal of the set. 

This provides a reasonable earth 
but make sure the appliance has a 
relatively short lead to the power 
point. 

Do not attempt to obtain a mains 
earth in any other way - the possibil- 
ity of making a fatal mistake is much 
too great. 


A good antenna 


The old saying of “the higher and 
longer the better” when referring to 
antennas for crystal sets and other 
low-performance sets is still true to- 
day. 

If you live out on a farm, erecting an 
effective antenna is relatively easy. A 
good standby is the old standard in- 
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Provided it’s fitted with a good aerial and earth, this simple “two circuit” crystal 


set is quite a good performer. 


verted “L” antenna some 30 metres 
long across the top and 13 metres high. 
“Higher and longer” will capture even 
more signal and possibly also light- 
ning, so lightning arresters are desir- 
able on antennas of this size. 

Most of us do not have the wide 
open spaces to install this type of 
broadcast receiving antenna so we 
have do the best we can with the 
available space. It’s also necessary to 
comply with local council bylaws. 

In most cases, any antenna that’s 
erected will be a compromise between 
performance and available space. The 
installation must also be safe and must 
not be an eyesore to neighbours or 
others living on the premises. 

It is possible to run an antenna (flat 
top section) around the yard, with one 
end attached to the chimney (if the 
house has one) or to a TV antenna 
mast — see Fig.3. Specialist TV an- 
tenna supply shops, such as Lacey’s 
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Australia in Frankston, Victoria, have 
a wide variety of TV antenna mount- 
ing masts, brackets and other items 
which can be used for this job. 

A number of the advertisers in SILI- 
CON CHIP, such as Jaycar, Dick Smith 
Electronics and Altronics, also have a 
range of TV-antenna bits and pieces. 
Check out their catalogs and you 
should have little difficulty in choos- 
ing the necessary parts to make your 
antenna effective, safe and aestheti- 
cally pleasing. 

Commonly, in the past where there 
was little space for an antenna, it was 
made to look something like a clothes 
line, as shown in Fig.3. This is an 
effective way of getting a considerable 
length of wire up into the air in a 
confined space. It may not be as effec- 
tive as a long, straight run of wire but 
it is still quite good. 

Regrettably, some people are not 
allowed to have any outside antenna 
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system at all (perhaps for “aesthetic” 
reasons). However, all is not lost as 
outside antenna systems can be erected 
at night by suitable mechanisms and 
pulled down after use. Some people 
have even disguised an antenna mast 
as a flag pole. A little ingenuity is 
sometimes needed here. 

If that doesn’t suit, an antenna in 
the ceiling space can be much better 
than nothing at all. There are a few 
provisos, however — the house must 
have a gable roof and the roofing must 
not be metallic. Nor should there be 
any metallic foil underneath the tiles 
(metal acts as a shield for radio sig- 
nals). 

To build a ceiling space antenna, 
install several folded lengths of insu- 
lated wire near the peak of the roof 
and bring one end down to where the 
receiver is located. Thirty metres of 
wire should give reasonable perform- 


RTHING 


headphones. 


ance. It certainly won’t be up to the 
standard of a high outside antenna 
but it’s much better than nothing. 


Antenna wire 


An outside antenna lead can be 
made from single or multi-strand cop- 
per or galvanised iron wire. It can be 
insulated or bare but it must not too 
thin, otherwise it will break in the 
wind or if a bird flies into it. I use 
common gardening tie wire (available 
at hardware stores) of around 16 gauge 
— it’s cheap and solders quite well. 

If you use bare wire, it is necessary 
to also use egg insulators (available 
from stores selling electric fence com- 
ponents and major electronic stores) 
at the points where it is supported,. 
Alternatively, the polyproylene pipe 
used for gardening systems can be 
used in some situations. 

The down lead to the receiver from 


OA91 OR SIMILAR 
GERMANIUM 


2000 - 4000Q 
HEADPHONES 


Fig.5: this simple “2-circuit” crystal set uses coils wound on ferrite rods. 
The constructional details are in the text. 
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Above: this miniature 2-circuit crystal set uses all ferrite- 
cored coils and is quite a good performer. Its circuit is 
shown in Fig.5, for those who want to make their own. At 
left is an old ferrite-cored tuned circuit crystal set, 
complete with wooden case and a set of high-impedance 


the antenna should be run using insu- 
lated multi-strand cable, such as one 
half of twin-flex cable used on small 
electrical appliances. 

Any joins in the antenna wire must 
be soldered. If they are not soldered, 
scratchy noises will be heard in the 
radio or variations in level will occur 
after only a few weeks. That’s because 
the wires oxidise and intermittent 
good and bad contact between the 
joined wires will occur. 

Finally, to alleviate any stress on 
the lead in, it should be attached to 
the antenna proper in a manner simi- 
lar to that shown in one of the photos. 


Optimising performance 


A normal AM broadcast antenna is 
an aperiodic device, meaning that it is 
not tuned to any particular frequency. 
By contrast, if it were tuned to a spe- 
cific frequency, the amount of signal 
picked up by the antenna would rise 
noticeably. 

In other words, tuning the antenna 
system can greatly improve its per- 
formance and this can be done quite 
easily. 

Fig.4 shows the details. First, ob- 
tain 150mm of 20mm-diameter PVC 
electrical conduit and wind about 180 
turns of 0.5mm (24B&S) enamelled 
copper wire onto it, with tappings 
made at every 20 turns. The tappings 
can be made by inserting a match un- 
der a turn, winding some more turns 
on and then sliding the match further 
along as you progress, keeping each 
tapping point proud of the coil. 
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One end of the finished coil is then 
wired in series with the antenna lead, 
while a “fly lead” fitted with a small 
alligator clip is soldered to the other 
end. This fly lead allows sections of 
the coil to be shorted out if necessary. 

Alternatively, either the antenna or 
the receiver aerial lead can be termi- 
nated on one of the terminals along 
the coils, as shown in one of the pho- 
tographs. 

Once the coil is in place, it is then 
time to trial the tuner by sliding a 
180mm-long (not critical) x 9mm-di- 
ameter ferrite rod into the coil and 
observing the results. Try different coil 
tappings until you get the nest per- 
formance. 

Once the correct tapping is found 
for the coil, altering the position of the 
ferrite rod in the coil will peak the 
performance on any particular station. 
Note that this coil will also work with 
the average domestic receiver, al- 
though its performance at the low- 
frequency end of the dial can be un- 
predictable due to the way some aerial 
coils were designed. More turns may 
be required on the peaking coil in 
some cases. 

Initially, the rough and ready 
method described above will give good 
results. However, it can all be made 
much tidier. Excess turns on the coil 
can be removed if desired and a more 
sophisticated method of adjusting the 
position of the ferrite rod inside the 
coil can be constructed — see Fig.4. 

Jaycar Electronics can supply suit- 
able ferrite rods (Cat. LF-1012) for an 
antenna tuner but loopstick antenna 
rods scrounged from defunct sets are 
also quite suitable - just remove the 
windings from the rod. If the rod has 
been broken and you have all the 
pieces, it is often possible to effec- 
tively rejoin them provided the breaks 
are clean and the two sides of a break 
mate without gaps. You can use Aral- 
dite or some other similar adhesive 
for this job. 


Crystals sets & antenna tuners 


On my own crystal sets, I can re- 
ceive just one station without the an- 
tenna tuner. By contrast, if the an- 
tenna tuner is used, I can receive four 
stations, including a Melbourne sta- 
tion some 150km away! The tuning is 
also much sharper than normal and 
the aerial tapping is quite low on the 
coil. 

Initially, however, I found that the 
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Photo Gallery: Tecnico 
Aristocrat Model 651 Radio 


Built in 1946, the Tecnico Aristocrat featured a distinctive “mottled” 
bakelite cabinet. This cabinet was completely different to those used by 
other manufacturers, some of which were still using cabinets from their 


pre-war models. 


The set pictured here is a 5-valve dual-wave radio with a 20cm (8-inch) 
permanent magnet speaker (loudspeakers of this size were rarely seen 
in mantel or table radio). A colourful badge and dial glass complete the 


attractive presentation. 


The set was advertised as being available in various colours and 
Tecnico achieved this by painting over the bakelite. This particular unit 
has been fully restored by its owner, Maxwell Johnson, Kingston, 


Tasmania. (Photo: Ross Johnson). 


crystal sets were not performing at all 
well, barely receiving the local station 
just 20km away. I tested the germa- 
nium diodes using the diode tester 
function on my digital multimeter and 
found that the forward voltage drop 
had increased from 0.2V to 0.8V, while 
the reverse voltage conduction point 
was down to 3V. The diodes were 
consigned to the rubbish bin and new 
ones installed. 

The crystal sets in the photos be- 
long to members of the local vintage 
radio club. Two are very nice looking 
sets and perform quite well. The small 
one in the jiffy box (130 x 65 x 40mm) 
is extremely interesting as it uses fer- 
rite cores on all coils and a tapped 
antenna loading coil (possibly to reso- 
nate the antenna). 

I have not heard this latter set in 
operation but have heard others claim 
that it is a particularly good performer. 
As a result, its circuit is enclosed for 
readers who may care to experiment - 
see Fig.5. 

All the coils are wound using 0.5mm 





(approx.) enamelled copper wire. L1 
and L2 are wound on the same piece 
of ferrite rod but at opposite ends of 
the rod which is around 50mm long. 
Coils L3 and L4 are wound on two 
ferrite rods, each around 30mm long. 

The amount of coupling between 
L2 and L3/L4 is open to experimenta- 
tion — around 50mm apart should give 
good results. 


Summary 


A high and long antenna coupled 
with a good earth system is important 
if worthwhile results are to be ob- 
tained from crystal sets and other low- 
performance sets. In some cases, it 
may also be necessary to tune the an- 
tenna to the frequency of the desired 
radio station (ie, by using an antenna 
tuner). 

As for crystal sets, the best perform- 
ing types are those using two tuned 
circuits — as in Fig.5. Also, it’s neces- 
sary to use a germanium diode for the 
detector and a pair of high-impedance 
(2-4kQ) headphones. sc 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 





and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 
send an email to silchip@siliconchip.com.au 


Upgrading the 
SC480 amplifier 


With respect to your new SC480 

amplifier modules, how can these be 
connected together or modified to pro- 
duce 100W. Also, would there be any 
sound quality advantage in changing 
the 1y:F bipolar input series capacitor 
toa metallised polypropylene type, as 
used in crossovers? (P. R., St Lucia, 
Qld). 
@ We actually went through the same 
process way back in February 1988 
when we upgraded our original De- 
cember 1987 design. 

The process basically involves in- 
creasing the main supply rails to +50V, 
changing the output transistors to 
MJ15003/MJ15004 (TO-3 types), Q1- 
Q3 to BC556, Q4 & Q5 to BF469 and 
Q6 to BF470 and increasing the power 
supply capacitor values and voltage 
ratings to 63V. Naturally a much big- 
ger transformer is also required. 

We think a better and more cost- 
effective approach would be to build 
the Plastic Power amplifier from the 
April 1996 issue. We can supply the 
issue for $8.80 including postage. 

You could change the input capaci- 
tor to an MKT type but we very much 


Tacho fix for 
positive chassis car 


I’ve recently built the Digital 
Tacho from the April 2000 issue 
and have successfully connected it 
to my 1988 Ford Laser in which it 
appears to work exactly as de- 
scribed. My problem is that I actu- 
ally want to connect it to my 1956 
Austin A30 which has a positive 
chassis. 

When I connect the coil to the 
tachometer, the numbers displayed 
are wrong. At idle it shows ‘000’ 
when it is clearly doing about 1000 
RPM. The numbers do increase with 


engine revs but don’t appear to be. 
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doubt whether there would be any 
improvement. 


Reproducing old 
wireless sound 


I am a member of an amateur thea- 
tre company and we are planning to 
stage a comedy “Lend me a Tenor”, 
set in Chicago in 1934. There are three 
or four occasions where the performer 
is supposed to be listening to the ra- 
dio, to works by Giuseppe Verdi. 

For effect, I’d like to try to approxi- 
mate the type of reception people may 
have experienced at that time. I don’t 
want the audience to ‘hear’ excerpts 
from Verdi’s operas via a CD and a late 
1990’s full-range, 500W public address 
system in the theatre — that would be 
too much of an anachronism. 

Clearly the radio systems were AM 
(ie, limited bandwidth and noisy). In 
addition to this, receivers were low- 
powered but with (relatively) efficient 
loudspeakers. The efficiency came at 
a cost, though — that of frequency re- 
sponse. 

What would the frequency response 
of the recovered audio have been like? 
What sort of signal-to-noise ratio might 
have been expected? I have some ideas 


stable (that is, they go up and down 
by several hundred while the en- 
gine is at a constant speed). 

Do I need to do something clever 

to make this tachometer work cor- 
rectly with this car? The documen- 
tation makes no mention of cars 
with a positive earth but I can’t 
imagine that I’m the first person to 
try this kit with that type of car. (R. 
S., via email). 
@ We do not think that the positive 
chassis is causing the erratic dis- 
play reading. Try changing the 
0.056uF capacitor at the ignition 
coil input to something smaller; 
0.022uF (22nF) may be small 
enough for correct operation. 





about the answers to these questions 
but am seeking your expert opinion. 

I plan to record the relevant tracks, 

modify the ‘system’ frequency re- 
sponse to something similar to that 
you nominate and add appropriate 
amounts of both white and impulse 
noise. Hopefully the end product will 
have a big degree of realism. (R. W., 
via email). 
@ Your question is quite complex. In 
reality, the AM broadcast system was, 
and still is, capable of very good re- 
sults. Today, with the very best receiv- 
ers, you can get a result which is prac- 
tically indistinguishable (for most lis- 
teners) from FM stereo. 

In years past, the main limitations 
were the radio receivers but even the 
best of those could sound quite good. 
In reality, the frequency response from 
a good console radio (wireless!) could 
be up to 5kHz while the signal-to- 
noise ratio would be around 40-50dB 
or thereabouts. A good portion of the 
background noise would be hum. If 
you can get to aradio museum, have a 
listen for yourself. 

However, there were other limita- 
tions on the sound quality. If it was a 
live broadcast you need to imitate the 
effects of the microphones and their 
placement (they did not have multi- 
ple microphones and multi-channel 
mixers). Some of the old style micro- 
phones are still available and sort 
after by groups who want to produce 
that “sound”. 

If the performance was recorded it 
would generally have been on 16-inch 
78RPM transcription discs and these 
also had a sound all their own be- 
cause the magnetic pickups of the day 
had quite a lumpy frequency response 
and recording equalisations were not 
standardised. The old turntables also 
suffered from wow and flutter and 
there was considerable surface noise, 
clicks and pops, etc. 

To do what you ask and keep things 
simple, we would be inclined just to 
limit the frequency response to no 
more than 5kHz and just see what it 
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sounds like. The illusion would be 
helped by having the listener actually 
switch on a radio. You could also take 
it further and have the sound broad- 
cast via an AM transmitter and then 
mike the sound from the radio (oops, 
we mean wireless!) 

We described a low power AM trans- 
mitter in the January 1993 issue of 
SILICON CHIP. 


Compatibility between 
DVD players and TVs 


We have a Philips 26CE1991 tele- 
vision which when connected directly 
to the DVD player pulsates its picture 
light and dark. The DVD player has 
been checked by two service centres 
and seems to be OK. 

Philips tell me that this TV is too 
old and we should simply buy a new 
one. Are there any mods that are 
known to overcome this problem or 
are we stuck with the Macrovision 
protection breaking through? (E. G., 
via email). 

@ Our information is that this set was 
made in 1991 by Sampo for Philips 
and was designed before Macrovision. 
It is therefore unable to cope with 
large chunks of signal being removed. 

The only real cure is to build the 
Doctor Video kit from the April 2001 
issue of SILICON CHIP. This copes well 
with Macrovision 1 & 2 but not 
Macrovision 3. Otherwise, the only 
solution is to buy a new set. 


Upgrading the 
24V/20A speed control 


Irecently assembled the 10A Motor 
Speed Control from the June 1997 is- 
sue of SILICON CHIP. I did it to teach 
myself more about DC motor control, 
as I have started working in the elec- 
tric forklift servicing field. I increased 
the controller’s capacity to 20A by 
installing the second Mosfet, as sug- 
gested in the kit instructions. 

I would like to know how to modify 
the kit to handle the much higher 
currents found in DC electric ma- 
chines, from a hundred and possibly 
up to 1000A and also to handle higher 
voltages such as 24V and 48V. Would 
it simply be a matter of continuing to 
add Mosfets in parallel or would the 
circuit driving the Mosfets need to be 
upgraded as well. 

Also the instructions said the con- 
troller could be used to run 12V mo- 
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How to control 
radiator cooling fans 


I’m intending to use one of your 
temperature switch kits to control 
a pair of cooling fans which I want 
to fit to an old car of mine. My ig- 
norance of thermocouples prompts 
me to seek advice from you before I 
embark on this project. Jaycar’s ad- 
vert and photograph shows an al- 
ready constructed kit which is sup- 
plied with an NTC thermocouple 
which, by observation of the pic- 
ture, is the small component on 
one corner of the board looking like 
a tag tantalum capacitor. 

Would it be possible to use a 
wire type “K” thermocouple as I 
reckon it would need to be able to 
sense the temperature of the engine 
cooling water direct. I think I could 


tors in 24V systems. Could it be used 
to run 24V components in 48V ma- 
chines? (P. R., Jerrambombera, NSW). 
@ While in theory, the specified 
Mosfets could run with supply volt- 
ages up to 48V, it would not be good 
practice. We would prefer to see much 
more rugged Mosfets used, with much 
higher voltage ratings. 

Running at much higher currents is 
also possible in theory but in practice, 
the very small PC board would mean 
that the extra Mosfets would have to 
be off-board and that can lead to prob- 
lems; you need individual gate drive 
to each Mosfet and heavy conductors 
for the commoned Drain and Source 
connections, 

In addition to the above, the 12V 
regulator feeding the TL494 has an 
absolute maximum input voltage of 
35V, so you would need to add a pre- 
regulator circuit to ensure that this 
rating was not exceeded, if you wanted 
to run the whole circuit at 48V. In 
summary, the practical limit of the 
circuit is 24V and not a lot more than 
20A. 


24V needed for 
Mustang A/C 


I am working on the air-condition- 
ing for an old Ford Mustang and I 
need a 12V-24V step-up inverter to 
operate the clutch solenoid. Can you 
tell me if there is one available or if 


encase the business end of one of 
these in a metal device to protect it 
from getting wet and then the cas- 
ing complete with protected ther- 
mocouple could be installed for 
immersion in the cooling water. Is 
all that practical and if so, would I 
need to make any alterations? (P. 
W., via email). 

@ The kit you refer to has not been 
published in SILICON CHIP. The fact 
that it uses a thermistor means that 
it will not have the necessary high 
gain circuitry to work with a 
thermocouple. In fact, we would 
not recommend this kit for control 
of fans in a car. 

We would suggest you consider 
the thermostatic switch for car 
radiator fans published in March 
1992. We can supply this issue for 
$8.80 including postage. 





you have described a suitable circuit? 
(K. W., Nevertire, NSW). 

@ The only 12V-24V inverter that we 
know of is a small one from Jaycar 
(Cat AA-0264). This is said to double 
the input voltage (from 6V to 12V or 
12V to 24V) and has a maximum out- 
put current of 2A; we assume this is at 
12V out. 

This may not be enough to pull in 
the solenoid but should be enough to 
maintain it in the closed position once 
it has operated. You may need to con- 
nect a large electrolytic capacitor 
across the output to provide the pull- 
in current. We suggest you try a value 
of at least 10,000uF at 25V or higher. 


Delay for 
Battery Guardian 


I have a quick comment/observa- 
tion about the Battery Guardian pub- 
lished in the May 2002 issue of SILI- 
CON CHIP. I like the solid state and low 
current draw but I am having prob- 
lems with it dropping out on start-up, 
particularly if the load is more than 
10A or so. 

Would it be possible to delay the 

voltage sensing for about five seconds 
so that it does not detect the initial 
load droop? (J. H., via email). 
@ The solution is to increase the 10uF 
capacitor associated with ZD2 to 
100nF. This will filter out the voltage 
droop when a 10A load is applied. 
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Hang problem with 
mixture meter 


I recently purchased and built 
the Digital Fuel Mixture Meter, as 
published in the September & Oc- 
tober 2000 issues. It has a problem 
in which at power-up, it will sit for 
a few minutes, reading (L) for low 


and no matter what input level you 
put into it (0-1V), it will hang. This 
problem often goes after two min- 
utes but may remain in a hang state 
for longer. 

It is not yet in a vehicle and is 
being fed constant 13.5V and a con- 
stant input at 0.5V. (F. N., via email). 
@ This is indeed an unusual prob- 
lem. It is possibly caused by pin 4 


Zero voltage switch 
for wall oven 


Some 15 years ago I redesigned our 
kitchen wall oven to something akin 
to ‘burst firing’ electronic control of 
the heating elements. I used a combi- 
nation of an Analog Devices AD595 
Thermocouple Amplifier with a ramp- 
driven 14-pin CA3059 zero voltage 
switch IC to control a suitably-sized 
Triac. It has proved to be accurate to 
+1° and quite reliable. 

Recently though, the CA3059 failed 
and I have not been able to locate a 
replacement. Harris and then OnSemi 
manufactured them but discontinued 
about a year ago. I was wondering if 
you could help with the name of a 
supplier. (J. N., Tauranga, NZ). 

@ We do not know ofa substitute fora 
CA3059 but if you want a zero voltage 
switching power control circuit, have 
a look at the Heat Controller published 
in the July 1998 issue. This used the 


of IC1 being open circuit, either 
within the IC socket or where sol- 
dered to the PC board. 

Alternatively, the crystal may be 
a slow starter, causing the software 
to latch up as it will not be reset 
properly. Try using smaller value 
capacitors from the crystal to 
ground at pins 15 and 16. Values 
ranging from 10pF to 15pF should 
be suitable. 

The other problem could be with 
the power supply you are using. If 
this supply rises slowly to 12V at 
switch-on, the circuit could exhibit 
the problem you experience. Try 
connecting the circuit to the power 
supply terminals after it is pow- 
ered up. 





readily available MOC3041 zero volt- 
age switching Triac optocoupler. 

We can supply the July 1998 issue 
for $10 including airmail postage. 


Audio frequency power 
meter wanted 


I am in need of an audio frequency 
power meter. I’m thinking of some- 
thing that reads in dB and mV and 
takes an electrical input (rather than 
including a microphone). It needs to 
be accurate across the audio spectrum. 

While the option of a microphone 
input would be nice, this is a consid- 
erably harder proposition, since the 
characteristics of the microphone 
would have to be compensated for 
and accurate calibration would prob- 
ably require specialist equipment. (A. 
M., via email). 

@ We have published two AC milli- 
voltmeters which would suit your 
application, in August/September 


WARNING! 


1988 and October/November 1998. We 
can supply the 1998 back issues for 
$8.80 each, including postage and the 
1988 articles as photostats, again for 
$8.80 each, including postage. 


Braking system for 
a wheelchair 


Iam a Year 12 student starting my 
Major Design Project. My project is a 
wheeled walker for the disabled. 

My current need is for a braking 
system and an easier way of going 
about it. I want to create a one-off 
braking system using electronics and 
two motors with a simple on/off se- 
quence and a button on each handle 
to easily apply the brakes. 

What do you suggest? (D. G., via 

email). 
@ We suggest you build a speed con- 
trol with inbuilt braking. Have a look 
at the 50A speed control published in 
the May 2000 issue. We can supply 
this issue for $8.80, including post- 
age. 





Notes & Errata 


RIAA Preamplifier, March 2002: the 
10uF across the +15V rails should be 
35V not 16V. 

Smart Card PIC Programmer Inter- 
face, February 2003: the clock con- 
nection from the card socket should 
go to pin 12 of the 18-pin socket, not 
pin 16. 

PortaPAL Portable PA Amplifier, Feb- 
ruary and March 2003: there is a 
circuit error concerning both the mi- 
crophone MIC1 and MIC2 inputs. The 
circuit shows two 10kQ resistors in 
parallel connecting from pin 2 to 
ground whereas one of these resistors 
should connect to pin 3 instead. The 
PC board is correct. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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MARKET CENTRE 





Cash in your surplus gear. Advertise it here in Silicon Chip. 


CR Pe nS ee ee ee ee, ee ee, ee Se ee a 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 9979 6503. 


Taxation Invoice ABN 49 003 205 490 





FOR SALE 





WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, leaf 
wetness, etc. Just phone, fax or write for 
our FREE catalogue and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk available. 
ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 68HC- 
08, 68HC11, 68HC12, 68HC16. $385.00 
Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVP’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


Enclosed is my cheque/money order for $ or please debit my 
O Bankcard O) Visa Card 1 Master Card 


CardNo. | | | ae em a 




















SPEAKER AND HOME THEATRE 





Signature Card expiry date / SUPPLIES. New and Secondhand 
Speaker Drivers. Speaker Repairs and 
Name Kits. Projectors and Screens. Delivery 
anywhere in Australia. Melb. (03) 5986 
Street 1128; www.penhometheatre.com.au 
Suburb/town Postcode KITS KITS AND MORE KITS! Check 


‘em out at www.ozitronics.com 


LLL 
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Silicon Chip 





These binders will protect your 
copies of SILICON CHIP. They 
feature heavy-board covers & are 
made from a distinctive 2-tone 
green vinyl. They hold up to 14 
issues & will look great on your 
bookshelf. 


% 80mm internal width 


% SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 


%* Buy five and get them postage 
free! 


Price: $A12.95 plus $A5.50 p&p. 
Available only in Australia. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 
Or fax (02) 9979 6503; or ring (02) 


9979 5644 & quote your credit 
card number. 


Use this handy form 


I Enclosed is my cheque/money order for 5 
| ae 


I O Bankcard O Visa OF Mastercard 4 


or please debit my I 


Card No: 





Card Expiry Date / 
Name 

Address 

P/code 





I 
} 
I 
i 
i 
| Signature 
i 
I 
I 
! 
u 


SS 
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Slpertare Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 
Modular Construction 

Price: $A129.50 with crystal 


Spertome Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low — 
9 1 offs to any quantity ° 
—\ od Artwork design ifrequired 4/74 
5 0 Call for obligation free quote..6 F§ « 
¢ INSTANT oy ote 448, Avalon 2107. ; 

Ph (02)9974 1189 Fax (02)9974 5491 





e 
Microzed.com.au 
PIC CHIP SPECIALIST 


PO Box 634 ARMIDALE 2350 (296 North Cooke’s Rd) 
Ph: (02) 6772 2777 — may time out to Mobile 0438 277 634. 
Fax: (02) 6772 8987 





RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. resradio @cia.com.au; 
www.cia.com.au/rcsradio 


USB KITS: Stepper Motor Controller, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4-Channel 
Voltmeter, I/O Relay Card. Also avail- 
able: Digital Oscilloscope, Temperature 
Loggers, VHF Receivers and USB Ac- 
tive X (and USBDOS.exe file) to control 


_ our kits from your application. 


www.ar.com.au/~softmark 


LABJACK USB DATA ACQUISITION 
MODULE features 8 12-bit analog 
inputs, 20 digital I/O, 2 analog outputs 
and high speed counter. Free software 
and ActiveX component. DAS005 Par- 
allel Port Data Acquisition Module 





Satellite TV Reception 


International satellite 

TV reception in your 

home is now afford- 

able. Send for your 

free info pack contain- 

ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM P/L, 24/9 Powells Rd, 


Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Need prototype PC boards) 


We have the solutions - we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 
Call Mike Lynch and check us out! 

We are the best for low cost, small runs. 


D.1.¥ POB SUPPLIES 


For price list, write Acetronics 
5/32 Seton Rd, Moorebank 2170 or email 


acetronics@acetronics.com.au 
Phone (02) 9600 6832 
www.acetronics.com.au 





features 8 12bit Analog inputs, 4 digital 
/Ps & 4 digital O/Ps. Free windows 
software. FAB Programmable Logic 
Controllers. Low cost, high perform- 
ance. Programming software and 
SCADA software free. Heaps of fea- 
tures. Full details and credit card order- 
ing available at: 
www.oceancontrols.com.au 


Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au. 


FOR SALE: Moama TV and Video Serv- 
ice. Suit sole trader. Servicing TVs, vid- 
eos, computer monitors, audio, micro- 
waves, etc. Large client base. Estab- 
lished ten years. Owner can train. Lo- 
cated busy tourist town - Echuca/ 
Moama. High growth area, low outgo- 
ings. $24,000 WIWO. Phone owner 03 
5482 6047. 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame777 @ optusnet.com.au; http:// 
members.tripod.com/~sesame_elec 
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subscribe & 
Get This FREE!” 


* Australia only. Offer valid only while stocks last. 





THAT’S RIGHT! Buy a 1- or 2-year sub- 
scription to SILICON CHIP magazine and 
we'll mail you a free copy of “Electron- 
ics TestBench”, just to say thanks. 


Contact: Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097 
Phone Orders: (02) 9979 5644 
Fax Orders: (02) 9979 6503 
Email Orders: office@silchip.com.au 


lassifi 


: continued from p. 
C.R.O. D/T as new $390, P/S.W.R. 
meter $90, Freq. Counter $80 plus lots 
more. (02) 6658 3181. 


HALF RETAIL PRICE! Used Solar Pan- 
els, Inverters, Batteries, Surplus Com- 
ponents and more. See our specials 
pages at www.kcsolar.com.au 


10-RELAY ROLLING CODE UHF 
REMOTE CONTROL Expands the 4 











Positions At Jaycar 


We are often looking for enthusiastic 
staff for positions in our retail stores 


and head office at Silverwater in Syd- 
ney. A genuine interest in electronics 
is a necessity. Phone 02 9741 8555 
for current vacancies. 





Relay version (SC, 7/2002) to its full 
potential controlling 10 relays. Uses 
PIC16F628. 

See it at: www.ozitronics.com 


ADD SPEECH, SONAR OR DIREC- 
TION SENSING to your next project. 
Fully contained modules. Full specs on 
website www.robotparts.com.au Ph 
0412 350671 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

@ Small production runs 

@ Specialist “one-off applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 








AVO VALVE CHARACTERISTIC 
METER VCM163 and Marconi Bridge 
TF2700. Must be in working order, pref- 
erably with operating instructions. 
dongmack @chariot.net.au 


EARLY HI FI’S AMPLIFIERS, Speak- 
ers, Turntables, Valves, Books ; Quad, 
Leak, Pye, Lowther, Ortofon, SME, 
Western Electric, Altec, Marantz, 
McIntosh, Goodmans, Wharfedale, 
Tannoy, radio and wireless. Collector/ 
Hobbyist will pay cash. 02 9440 1267. 
johnmurt@ highprofile.com.au 


Sud GaGa 
bo ca 


Project Reprints 
Limited Back Issues 
- Limited One-Shots 


If you’re looking for a project from ELECTRONICS AUSTRALIA, you'll find it at SILICON CHIP! We can 
now offer reprints of all projects which have appeared in Electronics Australia, EAT, Electronics 
Today, ETI or Radio, TV & Hobbies. First search the EA website indexes for the project you want and 
then call, fax or email us with the details and your credit card details. Reprint cost is $8.80 per 
article (ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 

We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. siliconchip.com.au or www.electronicsaustralia.com.au 
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Advertising Index 


Acetronics 

Altronics 

Av-Comm Pty Ltd 
Clarke & Severn 
Dick Smith Electronics 
Eco Watch 

Elan Audio 

Evatco 

Grantronics 
Harbuch Electronics 
Instant PCBs 

Hy-Q International 


Jaycar 


Microgram Computers 
MicroZed Computers 
Oatley Electronics 
Printed Electronics 
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GREAT BOOKS FOR 





Audio Power 
Amplifier Design 


seenstnoclk A handbook for professionals and 
andboo 


students from one of the world’s most 
respected audio authorities. New 
edition is more comprehensive than 
ever with a new chapter on Class G 
amplifiers and further new material on 
~~ output coils, thermal distortion, relay 
distortion, ground loops, triple EF output stages 


you! Encoding/decoding systems (analog 
and digital systems), encryption, even 
schematics and details of several encoder 
and decoder circuits for experimentation. 
Intended for both the hobbyist and the 
professionaks 290 pages in paperback. 


Based mainly on the American telephone 
system, this book covers conventional 
telephone fundamentals, including analog and 
digital communication techniques. Provides 
basic information on the functions of each 
telephone component, how dial tones are 
generated and how digital transmission 
techniques work. 402 pages, soft cover. 


Res 
felepHont | 


| Elec TRONICS | 


4 
gL 





Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. includes 
both theory and practical servicing information 
and is ideal for both students and technicians. 
382 pages, in paperback. 


Based mainly on British practice and first 
published in 1997, this book has much that is 
relevant to Australian systems as a guide to home 
and small business installations. A practical guide 
to installation of telephone wiring, ranging from 
gab | single extension sockets to PABX, with the 
ee = ~ necessary tools, test equipment and materials 
needed by installers.. 178 pages in soft cover. 
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and convection cooling. 427 pages in paperback. 








un] 






ALL PRICES INCLUDE GST AND AR 


Concise and practical guide to getting up and 

running with the PIC Microcontroller. Assumes 
no prior knowledge of microcontrollers, intro- 
duces the PIC’s capabilities through simple 
projects. Ideal introduction for students, 
teachers, technicians and electronics enthusi- 
asts — perfect for use in schools and colleges. 
270 pages in soft cover. 


For anyone involved in designing, adapting and 
using analog and digital audio equipment. It 
covers tape recording, tuners and radio receiv- 
ers, preamplifiers, voltage amplifiers, audio 
power amplifiers, compact disc technology and 
digital audio, test and measurement, loud- 
speaker crossover systems, power supplies and 
noise reduction systems. 375 pages in soft cover. 









for Product 
Designe Widely regarded as the standard text on 


EMC, provides all the key information 
needed to meet the requirements of the EMC 
Directive. Most importantly, it shows how to 
incorporate EMC principles into the product 
design process, avoiding cost and performance 
penalties, meeting the needs of specific 

standards and resulting in a better overall 
product. 360 pages in paperback. 


Essential reading for electronics designers and 
students alike. It will answer nagging questions 
about core analog theory and design principles as 
well as offering practical design ideas. With 
concise design implementations, with many of 
the circuits taken from lan Hickman’s magazine 
articles. 294 pages in soft cover. 










Dowandbranim ; ; 
Through graded projects the author introduces the 
Microcontroller fundamentals of microelectronics, the 8051 family, 
Projects MWA" programming in C and the use of aC 
for the 8 Miaea compiler. The AT89C2051 is an eco- 
nomical chip with re-writable memory. 
Provides an interesting, enjoyable and 
' easily mastered alternative to more theoretical 
textbooks. 178 pages 
in paperback. 
















10% WANT TO SAVE 10%? 
OFF! SILICON GHIP SUBSCRIBERS 
AUTOMATICALLY QUALIFY FOR A 10% 


BOOKSHOP 


LOWER THAN RECOMMENDED RETAIL 
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() 
DISCOUNT OW ALL BOOK PURCHASES! 









An easy-to-follow, step-by-step design frame- Covers all the analog electronics needed in a wide 


: ‘ ; NALOG F ; ; 
work for a wide variety of power supplies. Any- “IBGE range of higher education programs: first degrees 
one with a basic knowledge of electronics can TECHIE in electronic engineering, experimental science 


create a very complicated power supply design . 
Magnetics, feedback loop, EMI/RFI control and 
compensation design are all described in simple 
language. 265 pages in paperback. 


course, MSc electronics and electronics units for 
HNDs. Text is supported by numerous worked 
examples and experimental exercises. 312 pages 
in paperback. 






Together with the CD software included, the reader 


Provides fully up-to-date coverage of the whole will have a complete solution for constructing or 
range of current home video equipment, analog using an antenna - bar the actual hardware. The 
and digital. Information for repair and trouble- software is based on the author's Antler program, 
shooting, with explanations of the technology of which provides a simple Windows-based aid to 
video equipment. 318 pages in soft cover. carrying out the design calculations at the heart of 

successful antenna design. 253 pages in paperback. 





F ‘alist tofth S) Anyone interested in ports, transducer interfacing, 
OF GRRE DEGNEL Meals = Gp moiee HOSE Oy Mie _o = analog to digital conversion, convolution, filters or 
widely-used modern types of motor and drive, = er 


; : é : s  digital/analog conversion will benefit from reading 
including conventional and brushless DC, induc- ) this book. The principals precede the applications 


tion, stepping, synchronous and reluctance ' L to A : : 
; provide genuine understanding and encourage 
motors: 669) pages, Iii PaparHeRK. =) further development. 302 pages in paperback. 


Based on popular short courses on the PIC, 
for professionals, students and teachers. 
Can be used at a variety of levels. An ideal 
introduction to the world of microcon- 
trollers for hobbyists, students and profes- 
sionals. 255 pages in paperback. 


A guide to RF design for engineers, technicians, 
students and enthusiasts. Covers all of the key 
topics in RF: analog design principles, transmis- 
sion lines, transformers, couplers, amplifiers, 
oscillators, modulation, transmitters and receivers, 
propagation and antennas. 279 pages in paperback. 






































C ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT. ........ $69.00 TAX INVOICE 

FI ANALOG ELECTRONICS o.cccccccocscscssessssssernesnesse $89.00 one Hane 

C ANTENNA TOOLKIT........... _.. $87. rere 

(AUDIO ELECTRONICS . Address 

[AUDIO POWER AMPLIFIER DESIGN ...cccccccccceoeon-e $89.00 Postcode 
[ELECTRIC MOTORS AND DRIVES o.ccccccccccosoccsoseeoe $63.00 

(1 EMC FOR PRODUCT DESIGNERS i Daytime Phone No. (_—_) 

(GUIDE TO TV & VIDEO TECHNOLOGY o..ccccccceceoee $63.00 Email @ 

[INTERFACING WITH © cscccscccsccsessrsescessesrssserneoe $63.00 

(J) M'CONTROLLER PROJECTS IN C FOR 8051 _... $73.00 (4 Cheque/Money Order enclosed OR 

- PIC IN PRACTICE WO ee ee ence eneensecenceceneensasenseeseeeeseseusnues .... $52.00 Ly Charge my credit card = Ly Bankcard Ly Visa Card (J MasterCard 
C1 PIC - YOUR PERSONAL INTRODUCTORY COURSE ...... $46.00 

“} POWER SUPPLY COOKBOOK ....-ccccccccscsssoeseeeeee $99.00 sis rT TT 
(PRACTICAL RF HANDBOOK _... $69.00 = |_| =a 

( TELEPHONE INSTALLATION HANDBOOK... $69.00 — paiensontiie| / 

(J UNDERSTANDING TELEPHONE ELECTRONICS ........... $70.00 Lt | 

C1 VIDEO & CAMCORDER SERVICING/TECHNOLOGY ...... $69.00 PLUS P&P (if appliC): $.occccccccoee TOTALS AU occccovooenee 
CI VIDEO SCRAMBLING/DESCRAMBLING ..cc.cccc000.- $87.00 
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ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 













Protect your investment! 


r 


Your SILICON CHIP collection grows into a valuable reference 
_ library over the years. Protect that investment with a set a — 
of attractive, made-to-measure SILICON CHIP binders. WEP 
You'll never have to hunt for that missing issue again. | 
», Each binder holds a full year of magazines, safe and secure. | 

They’re easy to insert - and if you need to, easy to remove. 
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